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APPENDIX M

95 PERCENT UPPER CONFIDENCE LIMIT
CALCULATIONS



( 7/21/95 LoT IA-SURFA& JiL

PCB: AROCLOR 1254
Sample Location | Concentration Q Log of
{mg/kg) Concentration Frequency: 2/13
NSO | e (mg/kq) Average: 0.02 Sample Std. Dev. 0.003
Average log: -3.87 Sample Std. Dev. 0.12
C1-SB-18-01 0.0215 v -3.8 UCL: 0.02 (log value)
C1-58-19-01 0.0195 U -3.9 Maximum: 0.03
C1-58-20-01 0.0195 v -3.9
C1-SB-21-01 0.0195 v -3.9
C1-SB-22-01 0.024 J -3.7
C1-58-23-01 0.019 U -4.0
C1-5B-24-01 0.0205 v -3.9
C1-58-25-01 0.02 U -3.9
C1-58-26-01 0.0205 v -3.9
C1-58-27-01 0.02u -3.9
C1-58-28-01 0.02v -3.9
C1-SB-59-01 0.03 J 3.5
C1-S8-81-01 0.0205 v 3.9




( 7/21/95 LOT 1A - suar( JIL
INORGANIC: ARSENIC

Sample Location Concentraticn Q Log of
(mg/kg) Concentration Frequency: 8/13
e (ma/kg) Average: 1.47 Sample Std. Dev.
Average log: 0.10 Sample Std. Dev.
UCL: 2.94 (log value)
Maximum: 3.80

C1-SB-18-01
C1-SB8-19-01
C1-58-20-01
C1-$8-21-01
C1-58-22-01
C1-5B-23-01
C1-58-24-01
C1-5B-25-01
C1-58-26-01
C1-58-27-01
C1-58-28-01
C1-$8-59-01
C1-5SB-81-01
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* - The 95% UCL exceeds the maximum concentration detected in the samples.
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( 7/21/95 LoT IA—SURFA(

INORGANIC: BARIUM
Sample Location Concentration Q Log of
(mg/kg) Concentration Frequency: 13713
o o B o __{(ma/kg) Average: 68.65 Sampie Std. Dev. 26.99
Average log: 4.14 Sample Std. Dev. 0.45
C1-58-18-01 79.5 4.4 UCL: 92.07 (log value)
C1-SB-19-01 37.78 3.6 Maximum: 119.50
C1-SB-20-01 92.8 4.5
C1-S8-21-01 119.5 4.8
C1-58-22-01 89.2 4.5
C1-SB-23-01 84.5 4.4
C1-58-24-01 69.8 4.2
C1-SB-25-01 51.7 3.9
C1-SB-26-01 4138 3.7
C1-S8-27-01 2508 3.2
C1-SB-28-01 4308 3.8
C1-58-59-01 78.8 4.4
C1-SB-81-01 79.6 4.4
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7/21/95 LOT 1A - SURFAL. L
INORGANIC: BERYLLIUM
Sample Location | Concentration Q Log of
(mg/kg) Concentration Frequency: 13713
(mg/kg) Average: 0.55 Sample Std. Dev.
Average log: -0.74 Sample Std. Dev.
C1-S8-18-01 0.95 8B -0.1 ucCL: 0.81 (log value)
C1-SB-19-01 0.258 -1.4 Maximum: 1.20
C1-SB-20-01 0.48 8 -0.7
C1-58-21-01 1.20 8 0.2
C1-5B-22-01 0.45 8 -0.8
C1-SB-23-01 0.48 8 -0.7
C1-SB-24-01 0.96 8 0.0
C1-SB-25-01 0.338 -1.1
C1-S8-26-01 0.338 -1.1
C1-5B-27-01 0.258 -1.4
C1-S8-28-01 0.258 -1.4
C1-SB-59-01 0.88 8 -0.1
C1-58-81-01 0.40 B -0.9

* . The 95% UCL exceeds the maximum concentration detected in the samples.



RIS

7/21/95
INORGANIC: MANGANESE
Sample Location | Concentration
(mg/kg)
C1-S8-18-01 184
C1-SB8-19-01 469
C1-SB-20-01 247
C1-S8-21-01 500
C1-SB-22-01 S9
C1-SB8-23-01 30
C1-5B-24-01 423
C1-58-25-01 335
C1-S8-26-01 77.6
C1-SB-27-01 69.3
C1-SB-28-01 54.4
C1-58-59-01 90.9
C1-SB-81-01 53.3

* . The 95% UCL exceeds the maximum concentration detected in the samples.

Q

LOT 1A - SUR‘

Log of
Concentration

. (mo/kg)
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Frequency:
Average:
Average log:
UCL:
Maximum:

13713

199.48 Sample Std. Dev.
4.89 Sample Std. Dev.

481.37 (log value)
500.00

175.12
0.97
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7/21/95
INORGANIC:

Sample Location

C1-58-18-01
C1-58-19-01
C1-58-20-01
C1-58-21-01
c1-58-22-01
C1-5B-23-01
C1-S8-24-01
C1-5B-25-01
C1-58-26-01
C1-58-27-01
C1-SB-28-01
C1-58-59-01
C1-s8-81-01

MERCURY

Concentration
L (mg/kg)

0.065 U

LOT 1A - SURFASL .

Log of
Concentration
e ._Ama/kg)

-2.7
-0.4
-2.8
-2.8
-2.7
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Frequency:
Average:
Average log:
UCL:
Maximum:

* - The 95% UCL exceeds the maxmum concentration detected in the samples.

2/13
0.36
-2.27
0.73
3.30

Sample Std. Dev.
Sample Std. Dev.

(log value)
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7/21/95
INORGANIC:

Sample Location

C1-58-18-01
C1-58-19-01
C1-5S8-20-01
C1-SB8-21-01
C1-5B-22-01
C1-58-23-01
C1-58-24-01
C1-58-25-01
C1-58-26-01
C1-58-27-01
C1-SB-28-01
C1-SB-59-01
C1-5SB8-81-01

SILVER

Concentration
(mg/kg)
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LOT 1A - SURFA(

Q Log of
Concentration

o . (mg/k@)
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* - 95% UCL EXCEEDS MAXIMUM DETECTED VALUE
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frequency:
Average:
Average log:
UCL:
Maximum:

6/13
4.64
0.90

17.63 *
14.50

Sample Std. Dev.
Sample Std. Dev.

(log value)



( 7/21/95 LOT 1A - SURFA(&

INORGANIC: VANADIUM
Sample Location Concentration Q Log of
(mg/kg) Concentration Frequency: 13/13
R e {mg/kg) Average: 27.58 Sampie Std. Dev. 10.88
Average log: 3.25 Sample Std. Dev. 0.36
C1-58-18-01 54.3 4.0 UCL: 3412 (log value)
C1-58-19-01 28.1 33 Maximum: 54.30
C1-58-20-01 25.4 3.2
C1-S8-21-01 36.8 ) 3.6
C1-58-22-01 18.2 2.9
C1-58-23-01 15.8 2.8
C1-5B-24-01 348 3.5
C1-SB-25-01 26.3 33
C1-S8-26-01 19.8 3.0
C1-58-27-01 23.3 3.1
C1-58-28-01 17.7 2.9
C1-SB-59-01 378 3.6
C1-58-81-01 20.2 3.0




( 7/21/95 LOT 1A - SUBSU‘. SOt

INORGANIC: ARSENIC
Sample Location Concentration Q Log of
(mg/kg) Concentration Frequency: 6/15
b (mg/kg) Average: 1.03 Sample Std. Dev. 1.010
Average log: -0.33 Sample Std. Dev. 0.84
C1-S8-18-02 0.34 U -1.1 UCL: 1.76 * (log value)
C1-58-19-02 0.67 B8) -0.4 Maximum: 1.10
C1-S8-20-02 0.45 U -0.8
C1-88-21-02 0.45 UJ -0.8
C1-SB-22-02 1.40 8 0.3
C1-5B-23-02 3.001J 1.1
C1-SB-24-02 0.34 U -1
C1-5B-25-02 0.345 V) -1
C1-SB-26-02 0.345 UJ -1.
C1-S8-27-02 0.345 UV -1
C1-5B-28-02 0.98 BJ 0.0
C1-S8-81-02 1.90 B 0.6
C1-58-85-02 1.10 BJ 0.1
C1-SB-86-02 0.345 U -1
C1-SB-87-02 3.45 W) 1.2

* 95% UCL EXCEEDS MAXIMUM DETECTED VALUE

483




SIS

7/21/95

INORGANIC:

Sample Location

LOT 1A - SUB(.;.\.. .ACE SOiL
MANGANESE

Concentration Q Log of

(mg/kg) Concentration Frequency:
(ma/kg) Average:

C1:8B-18-02
C1-58B-19-02
C1-5B-20-02
C1-58-21-02
C1-8B-22-02
C1-5B8-23-02
C1-58-24-02
C1-58-25-02
C1-58-26-02
C1-58-27-02
C1-58-28-02
C1-58-81-02
C1-5B-85-02
C1-5B-86-02
C1-58-87-02

Average log:
UCL:
Maximum:

460
425
1450
1060
560
583
1430
658
377
394
2300
835
296
352
592
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15/15

782.80 Sample Std. Dev.
6.48 Sample Std. Dev.

1104.05 (log value)
2300.00

558.73
0.60



LOT 1A - SUBSUI(\

7/21/95
INORGANIC: MERCURY
Sample Location | Concentration Q Log of
{mg/kg) Concentration
(mg/kg)

C1-$8-18-02 0.055 U -2.9
C1-SB-19-02 1.00 0.0
C1-5B-20-02 0.06 U -2.9
C1-SB8-21-02 0.06 U -2.8
C1-5B-22-02 0.06 U -2.8
C1-SB-23-02 0.53 U -0.6
C1-58-24-02 0.61 -0.5
C1-SB-25-02 0.06 U -2.8
C1-SB-26-02 1.90 0.6
C1-SB-27-02 2.20 0.8
C1-SB-28-02 0.56 -0.6
C1-SB8-81-02 0.06 U -2.8
C1-SB8-85-02 0.06 U -2.8
C1-5B-86-02 0.34 -1.1
C1-5SB-87-02 0.16 -1.8

SOl

Frequency:

Average:

Average log:

UCL:
Maximum:

* The 95% UCL exceeds the maximum concentration detected in the samples.

7/15
0.51
-1.54

2.22*
2.20

Sample Std. Dev.
Sample Std. Dev.

(log value)



7/21/95

PCB:

Sample Location

C1-58-08-01
C1-5B-09-01
C1-58-10-01
C1-58-11-01
C1-58-12-01
C1-58-13-01
C1-58-14.01
C1-58-15-01

C1-5SB-16-01-AV

C1-58-17-01
C1-5B8-38-01
C1-5B-39-01
C1-5B-43-01
C1-58-46-01
C1-s8-51-01
C1-58-69-01
C1-SB-71A
C1-S8-73-01
C1-58-74-01
C1-SB-75-01
C1-58-76-01
C1-SB-82-01
C1-58-83-01
C1-5B-84-01
$8-3

$S5-4

ALDRIN

Concentration
(mg/kg)

0.000 v
0.002 J
0.058 D
0.00225 U
0.00105 v
0.00105 v
0.0029

0.44 0

0.1 J
0.

DD oo

0.05U
0.130
0.0035
0.0033
0.0012 U
0.032J
0.130
830D
R
0.001 )
0.0039
0.00095 U
0.00027 J
0.0016 JP

Q

LOT 18 - SURFA(.

Log of
Concentration
__{ma/kg)
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Frequency:
Average:
Average log:
UCL:
Maximum:

16/26
0.41
-4.66
4.53
8.30

Sample Std. Dev.
Sampie Std. Dev.

(log value)

1.723
2.60
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7/21/95
INORGANIC:

Sample Location

C1-5SB-08-01
C1-S8-09-01
C1-S8-10-01
C1-SB-11-01
C1-SB-12-01
C1-SB-13-01
C1-S8-14-01
C1-SB-15-01
C1-SB8-16-01-AV
C1-58-17-01
C1-58-38-01
ct-58-39-01
C1-SB-43-00
C1-SB-46-01
C1-SB8-51-01
C1-5B8-69-01
C1-SB-71A
C1-58-73-01
C1-SB-74-01
C1-S8-75-01
C1-SB-76-01
C1-58-82-01
C1-58-83-01
C1-5B-84-01
§S§-3

$5-4

ANTIMONY
Concentration Q
(mg/kg)
5.25 U
5.55 U
5.45 UJ
5.85UV
5.55U
S4U
5.45 UJ
5.35 UJ
5$.325 U
6.15U
29.7 J
26.4
5.4 UJ
5.55 U
535V
5.95 U
6.35U
5.35U
5.45 UJ
5.4 UJ
595U
58U
52U
5.35 U
1.2 UN
1.25 UN

LOT 18 - SUR‘

Log of
Concentration
_(mg/kg)
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Frequency:
Average:
Average log:
UCL:
Maximum:

2/26
6.96
1.72
8.87

29.70

Sample Std. Dev.
Sample Std. Dev.

(log value)



AR

pC8: AROCLOR 1248
Sample Location Concentraticn
(mg/kg)

C1-SB-09-01 0.07 J
C1-S8-09-01% 0.09 v
C1-SB-10-01 120
c1-s8-11-01 0.0435 U
C1-SB-12-01% 0.0205 v
C1-S8-13-01 0.019 v
C1-SB-14-01 0.0195 U
C1-SB-15-01 11 DJ
C1-SB-16-01-AV 0.2 U
C1-§8-17-01 3.6
C1-5$B-38-01 0.195 U
C1-SB-39-01 0.97
C1-SB-43-01 2.1 )
C1-S8-46-01 3.6
C1-S8-51-01 0.085
C1-SB-69-01) 0.059
C1-S8-71A 0.023 U
C1-SB8-73-01 0.68 J
C1-5S8-74-01 6.1 0D
C1-SB-75-01 310D
C1-SB-76-01 0.37
c1-S8-82-01 0.021 v
C1-SB-83-01 0.055 J
C1-SB-84-01 0.0185 v
$S-3 0.018 U
$5-4 0.086

LOT 18 - SURF(.

Concentration
e _{ma/kg) _

] ] . [
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JL

Frequency: 15/26
Average: 13.10
Average log: -1.50
UCL: 73.26
Maximum: 310.00

Sample Std. Dev.
Sample Std. Dev.

(log value)
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7/21/95
PCB: AROCLOR 1254
Sample Location Concentration
(mg/kg)

C1-58-8-01 0.019 U
C1-SB-09-01 R
C1-SB-10-01 230D
C1-SB-11-01 0.35
C1-SB-12-01 0.0205 U
C1-58-13-01 0.019 v
C1-58-14-01 0.085
C1-SB-15-01 450D
C1-SB-16-01-AV 0.495 J
C1-SB-17-01 1.6 J
C1-5SB-38-01 31
C1-$B-39-01 6.6D
C1-SB-43-01 394
C1-5SB-46-01 0.095 U
€C1-58-51-01 0.051
C1-SB8-69-01 0.14
C1-SB-71A 0.023 v
C1-5B8-73-O01 0.64 )
C1-SB8-74-01 1.5
C1-S8-75-01 47 J
C1-SB-76-01 0.19
C1-SB-82-01 0.033 )
C1-SB-83-01 0.13
C1-58-84-01 0.0185 Vv
$S-3 0.018 U
$S-4 0.019 v

Log of
Concentration

i (mg/Kkg)
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LOT 18 - SURFA(“ it

Frequency:
Average:
Average log:
UCL:
Maximum:

18/26
2.91
-1.41
8.47
47.00

Sample Std. Dev.
Sample Std. Dev.

(log value)
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7/21/95

LOT 1B - SURFALL 5OIL

PCB: AROCLOR 1260
Sample Location | Concentration Log of
(mg/kg) Concentration

_ (mg/kq)
C1-5B-08-01 0.019 U -4.0
C1-58-09-01 0.044 ) -30
C1-5B-10-01 140 03
C1-SB-11-01 0.27 ) -1.3
C1-SB-12-01 0.0205 v -3.9
C1-S8-13-01 0.019v -4.0
C1-SB-14-01 0.08 -2.5
C1-S8-15-01 410D 1.4
C1-SB-16-01-AV 1.9 DJ 0.6
C1-58-17-01 0.82 -0.2
C1-S8-38-01 21 0.7
C1-SB-39-01 860D 2.2
C1-58-43-01 43 ) 38
C1-5B-46-01 0.095 v -2.4
C1-SB-51-01 0.062 -2.8
C1-SB-69-01 0.084 J -2.5
C1-SB-71A 0.1 -2.3
C1-SB-73-01 0.53 ) -0.6
C1-58-74-01 32D 1.2
C1-S8-75-01 170D 5.1
C1-SB-76-01 0.19 -1.7
C1-SB-82-01 0.029J -3.5
C1-58-83-01 0.087 -2.4
C1-5B-84-01 0.0185U -4.0
$S-3 0.018 UP -4.0
S$S-4 0.085 P -2.5

Frequency:
Average:
Average log:
UCL:
Maximum:

20/26

9an Sample Std. Dev.
-1.24 Sample Std. Dev.

84.91 (log value)
170.00

33.88
2.52
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7/25/95
INORGANIC:

Sample Location

ARSENIC

Concentration
(mg/kg)

C1-58-08-01
C1-58-09-01
C1-58-10-01
C1-58-11-01
C1-S8-12-01
C1-S8-13-01
C1-58-14-01
C1-5B-15-01
C1-58-16-01-AM
C1-S8-17-01
C1-58-38-01
C1-58-39-01
C1-58-43-01
C1-5S8-46-01
C1-58-51-01
C1-SB-69-01
C1-SB-71A
C1-58-73-01
C1-58-74-01
C1-5B-75-01
C1-SB-76-01
C1-58-82-01
C1-5B-83-01
C1-58-84-01
§S§-3

5$S-4

LOT 1B - SURFAé N

Q Log of
Concentration

N (mg/kg)

2.1
0.9
0.4
-1.0
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Frequency:
Average:
Average log:
-0.4 UCL:
0.7 Maximum:

24/26
2.73
0.77
3.84
8.00

Sample Std. Dev.
Sample Std. Dev.

(log value)
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7/25/
INORGANIC:

Sample Location

C1-5B-08-01
C1-58-09-01
C1-58-10-01
C1-sB-11-01
C1-5B-12-01
C1-5B-13-01
C1-SB-14-01
C1-58-15-01
C1-SB-16-01
C1-S8-17-01
C1-58-38-01
C1-5B-39-01
C1-SB8-43-01
C1-58-46-01
C1-58-51-01
C1-5B-69-01
C1-SB-71A
C1-58-73-01
C1-SB-74-01
C1-S8-75-01
C1-5B-76-01
C1-5B-82-01
C1-58-83-01
C1-5B-84-01
§S-3

$S-4

-AV

95

CADMIUM

Concentration
{mg/kg)
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LOT 1B - SURFACe _ulL

Log of
Concentration
_ (ma/kg)

1.8
-0.7

Frequency:

Average:
Average log:
0.3 UCL:
-0.7 Maximum:

12/26
2.93
0.7
4.79

30.00

Sample Std. Dev.
Sample Std. Dev.

(log value)

5.97
1.19



7/25/95 LOT 18 - SURFACE -ulL
INORGANIC: CHROMIUM VI
Sampile Location | Concentration Q Log of
{(mg/kg) Concentration Frequency: 26/26
e L Amg/ka) Average: 11.14 Sample Std. Dev. 12.87
Average log: 1.99 Sample Std. Dev. 0.87
C1-$8-08-01 23.5 3.2 ucCL: 16.40 (log value)
C1-S8-09-01 38 1.3 Maximum: 61.43
C1-58-10-01 61.43 4.
C1-58-11-01 6.87 1.9
C1-SB-12-01 2.84 1.0
C1-$B-13-01 3.4 1.2
C1-5B-14-01 4.2\ 1.4
C1-$8-15-01 7.34 2.0
C1-SB8-16-01-AV 17.7) 2.9
C1-58-17-01 13.03 ) 2.6
C1-58-38-01 25.71 3.2
C1-$B-39-01 8.44 ) 2.1
C1-5B8-43-01 6.71 1.9
C1-58-46-01 27.14 ) 3.3
C1-88-51-01 4.57 ) 1.5
C1-5B-69-01 8.26 ) 2.1
C1-SB-71A 1.8 1.3
C1-58-73-01 3.67 1.3
C1-SB-74-01 24.14 3.2
C1-SB-75-01 8.67 2.2
C1-SB-76-01 6.54 J 1.9
C1-58-82-01 1.57 0.5
C1-5S8-83-01 3.67 1.3
C1-SB-84-01 4.83 1.6
SS-3 3.17 1.2
S$S5-4 4.59 1.5

LI
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PCB:

Sample Location

C1-58-08-01
C1-5B8-09-01
C1-5B8-10-01
C1-SB-11-01
C1-SB-12-01
C1-S8-13-01
C1-5B8-14-01
C1-SB-15-01
C1-5B8-16-01-AV
C1-SB-17-01
C1-SB-38-01
C1-58-39-01
C1-SB8-43-01
C1-5B-46-01
C1-58-51-01
C1-SB-69-01
C1-S8-71A
C1-5SB-73-01
C1-SB-74-01
C1-58-75-01
C1-58-76-01
C1-58-82-01
C1-SB-83-01
C1-58-84-01
$S-3

SS-4

LOT 1B - SURFQ\M OlL

DIELDRIN
Concentration Q Log of
(mg/kg) Concentration Frequency: 15/26
{mg/kg) Average: 0.67 Sample Std. Dev.
Average log: -4.06 Sample Std. Dev.
19U 0.6 UCL: 2.95 (log value)
0.044 J -3.1 Maximum: 13.00

0.064 D -2.7
0.0053 JN -5.2
0.00205 U . -6.2
0.0019 U -6.3
0.043 -39
0.019 U -4.0
0.0275 J -3.6
0.023 v -3.8

R
0.058 JN -2.8
130 2.6
0.0095 U -4.7
0.0019 U -6.3
0.0087 -4.7
0.0038 J -5.6
0.051J -3.0
0.057 -2.9

R

R
0.0021 U -6.2
0.0023 JN -6.1
0.00185 U -6.3
0.00075 JP -7.2
0.06 -2.8

2.716
2.31
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7/25/95
INORGANIC: MANGANESE
Sample Location Concentration
(mg/kg)
C1-SB-08-01 282
C1-S8-09-01 814
C1-S8-10-01 746
C1-88-11-01 1670
C1-$8-12-01 388
C1-S8-13-01 518
C1-5SB-14-01 957
C1-S8-15-01 537
C1-SB-16-01-AV 1104
C1-SB-17-01 189
C1-58-38-01 823
C1-5B8-39-01 996
C1-S8-43-01 258
C1-5S8-46-01 387
C1-58-51-01 606
C1-SB-69-01 1840
C1-S8-71A 256
C1-58-73-01 578
C1-SB-74-01 1010
C1-58-75-01 679
C1-SB-76-01 1370
C1-58-82-01 102
C1-58-83-01 806
C1-58-84-01 565
$S-3 166 N
$S-4 1030 N

LOT 1B - SURFACL

Log of
Concentration
__{mg/kg)

wr
N

PNADBENNNARNNDAIQRNNOINNDIDIDINAINDO
CoWNOINNOVRLNNRODONNOWLNO AN

(

it

Frequency:
Average:
Average log:
UCL:
Maximum:

26/26
718.35
6.36
1034.28
1840.00

Sample Std. Dev.
Sample Std. Dev.

(log value)

447.77
0.73



7/25/95 LOT 1B - SURFL\ AL

INORGANIC: MERCURY
Sample Location | Concentratior, Q Log of
(mg/kg) Concentration Frequency: 16726
(mg/kq) Average: 0.97 Sample Std. Dev.
Average log: -1.33 Sample Std. Dev.
C1-5B-08-01 0.055 U 2.9 UCL: 3.59 (log value)
C1-SB-09-01 2.7 1.0 Maximum: 7.70
C1-SB8-10-01 2.8 1.0
C1-SB-11-01 0.16 -1.8
C1-SB-12-01 0.06 U -2.8
C1-S8-13-01 0.06 U -2.8
C1-5B8-14-01 0.69 -0.4
C1-5B-15-01 2.6 1.0
C1-58-16-01-AV 0.84 ) -0.2
C1-SB-17-01 0.065 U -2.7
C1-58-38-01 0.71 -0.3
C1-SB-39-01 0.06 U -2.8
C1-SB-43-01 3.7 1.3
C1-SB-46-01 0.06 vV -2.8
C1-SB-51-01 0.06 U -2.8
C1-5B-69-01 0.19 -1.7
C1-SB-71A 0.36 -1.0
C1-SB-73-01 0.06 U -2.8
C1-SB-74-01 7.7 2.0
C1-SB-75-01 0.56 -0.6
C1-SB-76-01 0.17 -1.8
C1-SB-82-01 0.14 -2.0
Ci1-58-83-01 1.2 0.2
C1-S8-84-01 0.06 U -2.8
SS-3 0.02 U -3.9
$S-4 0.13 -2.0

et

O

1
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7/25/95 LOT 18 - SURFACL .uiL

INORGANIC: THALLIUM
Sample Location Concentration Q Log of
(mg/kg) Concentration Frequency: 3726
e o (mo/ka) Average: 0.34 Sample Std. Dev.
Average log: -1.59 Sample Std. Dev.
Ci-SB-08-01 0.12 U 2.1 UCL: 0.46 (log value)
C1-S8-09-01 0.12u -2.1 Maximum: 1.90
C1-SB-10-01 0.12U -2.1
C1-S8-11-01 0.125 U -2.1
C1-S8-12-01 0.485 U -0.7
C1-SB-13-01 0.115 UJ -2.2
C1-58-14-01) 0.12u -2.1
C1-SB-15-01 0.115 U -2.2
C1-SB-16-01-AV 0115V -2.2
C1-SB-17-01 0.135v -2.0
C1-S8-38-01 0.12 v -2.1
C1-5B-39-01 0.125V -2.1
C1-S8-43-01 0115V -2.2
C1-58-46-0) 0.12 U -2.1
C1-88-51-01 0.465 U -0.8
C1-SB-69-01 0.58 8 -0.5
C1-SB-71A 1.9 8J 0.6
C1-S8-73-01 1.88 0.6
C1-5S8-74-01 0.12 UJ -2.1
C1-SB-75-01 0.115U -2.2
C1-SB8-76-01 0.13 v -2.0
C1-S8-82-01 0.125 U -2.1
C1-SB-83-01 0.115 U -2.2
C1-SB-84-01 0.465 U -0.8
S$S-3 0.44 UW -0.8
S$S-4 0.455 U -0.8




RIS

i

TTTaE

7/25/95

INORGANIC:

Sample Location

C1-5$B-08-01
C1-58-09-01
C1-5S8-10-01
C1-SB-11-01
C1-$B-12-01
C1-5B8-13-01
C1-58-14-01
C1-88-15-01

C1-SB-16-01-AV

C1-SB-17-01
C1-58-38-01
C1-58-39-01
C1-58-43-01
C1-58-46-01
C1-S8-51-01
C1-58-69-01
C1-SB-71A
C1-SB8-73-01
C1-58-74-01
C1-SB-75-01
C1-58-76-01
C1-5S8-82-01
C1-58-83-01
C1-SB-84-01
$S-3

5$5-4

VANADIUM

Concentration Q
(mg/kg)

22.5
27.6
40.7 J
219
364 )
335
356
344 )
28.3
56.2
34.15 UJ
37.2
49.7 J
29.8
342 )
230
47.2 )
28.3
27.5
3281
200
18.5
26.1
219
21.7
48

LOT 1B - SURFA( oL

Log of
Concentration
. (mg/kg)

WWWLMWNONWWWWLWwWLMWWwWwwWwwdswwWwwwWwwunmwww
O = b WPHWNWWPOLULVLEOLAWVODWWUNNHWUION & N W —

Frequency:
Average:
Average log:
UCL:
Maximum:

Sample Std. Dev.
Sample Std. Dev.

(log value)

68.00
0.74



LOT 1A AND Lg.

PESTICIDEFCB: ALDRIN
Sample Location [Concentration Q Log of
(mg/kg) Concentration
(mg/kq)
C1-SB-18-01 0.0011 UV -6.8
C1-5B8-19-01 0.001 U -6.9
C1-5B-24-01 0.00105 U -6.9
C1-5B-25-01 0.001 UV -6.9
C1-58-26-01 0.00105 U -6.9
C1-S8-27-01 0.00105 U -6.9
C1-5SB-28-01 0.001 U -6.9
C1-5B-59-01 0.00105 U -6.9
C1-SB-09-01 0.002J -6.2
C1-58-10-01 0.058 D -2.8
C1-SB8-11-01 0.00225 U -6.1
C1-58-12-01 0.00105 U -6.9
C1-5B-13-01 0.001 V -6.9
C1-S8-14-01 0.002% -5.8
C1-58-15-01 044D -0.8
C1-58-18-01-AV 0.11J -2.2
C1-8B-17-01 0.14 -2.0
C1-58-20-01 0.001 V -6.9
C1-SB-21-01-AV 0.001025 U -6.9
C1-5B-22-01 0.00105 UV -6.9
C1-5B-23-01 0.001 U -6.9
C1-5B-38-01 R
C1-58-39-01 R
C1-5B-43-01 0.05UV -3.0
C1-SB-46-01 0.13D -2.0
C1-58-51-01 0.0035 -5.7
C1-SB-69-01 0.0033 -5.7
C1-SB-71A 0.0012 U -6.7
C1-58-73-01 0.032J -3.4
C1-5B-74-01 0.13D 2.0
C1-5B-75-01 830D 2.1
C1-SB-76-01 - R
C1-SB-81-01 0.00105 U -6.9
C1-5B-82-01 0.001J -6.9

(SITE-WIDE)- SURFACE SOIL

Frequency:
Average:
Average log:
UCL:
Maximum:

16/35
0.27
-5.42
0.38
8.30

Sample Std. Dev.
Sample Std. Dev.

(log value)

1.40
2.35



C1-58-83-01 0.0039 -5.5
C1-SB-84-01 0.00095 U -7.0
§S-3 0.00027 J -8.2

SS-4 0.0018 P -6.4




LOT 1A AND ch

PESTICIDEFCB: DIELDRIN
Sample Location |Concentration Q Log of
{mg/kg) Concentration
(mg/kg)
C1-SB-18-01 0.00215 U -8.1
C1-SB8-19-01 0.00195 U -8.2
C1-5SB-24-01 0.00205 U -6.2
C1-58-25-01 0.002 U -6.2
C1-SB-26-01 0.00205 U -8.2
C1-8B-27-01 0.002 U -6.2
C1-5B-28-01 0.002 U -6.2
C1-88-59-01 0.002V -6.2
C1-58-09-01 0.044 J -3.1
C1-SB-10-01 0.084 0D 2.7
C1-SB-11-01 0.0053 NN -5.2
C1-58-12-01 0.00205 U -8.2
C1-SB-13-01 0.0019 U -8.3
C1-58-14-01 0.043 -3.1
C1-S8-15-01 0.018 U -4.0
C1-SB-16-01-AV 0.0275J -3.6
C1-88-17-01 0.023 U -3.8
C1-5B-20-01 0.017 -4.1
C1-SB-21-01-AV 0.00195 U -8.2
C1-88-22-01 0.002 U -8.2
C1-SB-23-01 0.00195 UV -8.2
C1-5SB-38-01 R
C1-5B-39-01 0.058 N -2.8
C1-5B-43-01 13D 2.6
C1-SB-46-01 0.0095 U -4.7
C1-SB-51-01 0.0019 L -6.3
C1-SB-69-01 0.0087 -4.7
C1-S8-71A 0.0038 J -5.6
C1-5S8-73-01 0.051J -3.0
C1-5B-74-01 0.057 -2.9
C1-SB-75-01 R
C1-5B-768-01 . R
C1-SB-81-01 0.00205 U -6.2
C1-SB-82-01 0.0021 U -6.2

3ITE-WIDE)- SURFACE SOIL

Frequency:
Average:
Average log:
UCL:
Maximum:

Sample Std. Dev.
Sample Std. Dev.

(log value)

2.19
1.91



L4

C1-5B-83-01 0.0023 JN

-6.1
C1-5B-84-01 0.00185 U -6.3
§S-3 0.00075 P -7.2
SS4 0.08 -2.8
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LOT 1A AND I.O‘l(

PESTICIDEACB: AROCLOR 1248
Sample Location |[Concentration Log of
(mg/kg) Concentration
(mg/kg)

C1-SB-18-01 0.0215 U -3.8
C1-SB-19-01 0.0195 U -3.9
C1-5B-24-01 0.0205 U -3.9
C1-5B-25-01 0.02U -3.9
C1-5B-26-01 0.0205 U -3.9
C1-588-27-01 0.02V -3.9
C1-SB-28-01 0.02V -3.9
C1-58-59-01 0.02UV -3.9
C1-5B-09-01 0.07J 2.7
C1-SB8-10-01 1.20 0.2
C1-58-11-01 0.0435 U -3.1
C1-5S8-12-01 0.0205 U -3.9
C1-SB-13-01 0.019 U -4.0
C1-SB-14-01 0.0195 U -3.9
C1-SB-15-01 1104 2.4
C1-SB8-16-01-AV 0.2U -1.6
C1-SB-17-01 3.6 1.3
C1-SB-20-01 0.0185 U -3.9
C1-58-21-01-AV 0.0195 U -3.9
C1-5B-22-01 0.02U -3.9
C1-58-23-01 0.0195 U -3.9
C1-5SB-38-01 0.195 UV -1.6
C1-SB-39-01 0.97 0.0
C1-5B-43-01 21J 0.7
C1-5SB-46-01 3.8 1.3
C1-SB-51-01 0.085 -2.5
C1-5B-69-01 0.059 -2.8
C1-SB-71A 0.023 U -3.8
C1-SB-73-01 0.68J -0.4
C1-SB-74-01 61D 1.8
C1-SB-75-01 310D 5.7
C1-8B-76-01 Q.37 -1.0
C1-SB-81-01 0.0205 U -3.9
C1-5B-82-01 0.021 U -3.9

.TE-WIDE)- SURFACE SOIL

Frequency:
Average:
Average log:
UcL:
Maximum:

15/38
8.97
-2.26
9.92
310.00

Sample Std. Dev.
Sample Std. Dev.

(log value)

50.20
2.38



C1-58-83-01
C1-5B-84-01
§S-3
SS-4

0.055 4
0.0185 U

00180V

0.088

-2.9
-4.0
-4.0
-2.5
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LoT 1A AND L

PESTICIDEACB: AROCLOR 1254
Sample Location [Concentration Log of
{mg/kg) Concentration
(mg/kg)
C1-S8-18-01 0.0215 U -3.8
C1-SB-19-01 0.0195 U -3.9
C1-58-24-01 0.0205 U -39
C1-SB-25-01 0.02 UV -3.9
C1-SB-26-01 0.0205 U -39
C1-SB-27-01 0.02UV -3.9
C1-58-28-01 002U -3.9
C1-SB-59-01 0.03J -3.5
C1-58-09-01 R
C1-SB-10-01 230 0.8
C1-SB-11-01 0.35 -1.0
C1-SB-12-01 0.0205 U -3.9
C1-SB-13-01 0.019 U -4.0
C1-SB-14-01 0.085 -2.5
C1-SB-15-01 450 1.5
C1-SB-16-01-AV 0.495J -0.7
C1-SB-17-01 1.8J 0.5
C1-58-20-01 0.0195 U -39
C1-58-21-01-AV 0.0195 U -3.9
C1-58-22-01 0.024 ) -3.7
C1-58-23-01 0.0195 U -3.9
C1-58-38-01 a1y 1.1
C1-58-39-01 6.60D 1.9
C1-SB-43-01 3.9J 1.4
C1-SB-46-01 0.095 U -2.4
C1-SB-51-01 0.051 -3.0
C1-SB-69-01 0.14 -2.0
C1-SB-71A 0.023 U -3.8
C1-SB-73-01 0.64 J -0.4
C1-SB-74-01 15D 0.4
C1-SB-75-01 47 J 3.9
C1-SB-76-01 0.19 -1.7
C1-SB-81-01 0.0205 U -3.9
C1-SB-82-01 0.033J -3.4

.SITE-WIDE)- SURFACE SOIL

Frequency:
Average:
Average log:
UCL:
Maximum:

19/37
1.98
-2.20
5.79
47.00

Sample Std. Dev.
Sample Std. Dev.

(log value)

7.75
2.22
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C1-S8-83-01 0.13 -2.‘
C1-SB-84-01 0.0185 U
SS-3
SS-4

4.0
0.018 U 4.0

0.019 U .40



LOT 1A AND Lc(

PESTICIDECE: AROCLOR 1260
Sample Location |Concentration Ltog of
(mg/kg) Concentration
(mg/kg)

C1-58-18-01 0.0215 U -3.8
C1-SB-19-0t 0.0195 U -3.9
C1-58-24-01 0.0205 U -3.9
C1-SB-25-01 0.02UV -3.9
C1-SB-26-01 0.0205 U -3.9
C1-S8-27-01 0.02 U -3.9
C1-5B-28-01 0.02UV -3.9
C1-58-59-01 0.02 U -3.9
C1-SB-09-01 0.044 ) 3.1
C1-SB-10-01 140 0.3
C1-58-11-01 0.27 J -1.3
C1-58-12-01 0.0205 U -3.9
C1-SB-13-01 0.019UV -4.0
C1-SB-14-01 0.08 -2.5
C1-5B-15-01 41D 1.4
C1-SB-16-01-AV 1.9V 0.8
C1-SB-17-01 0.82 -0.2
C1-58-20-01 0.0195 U -39
C1-SB-21-01-AV 0.0195 U -3.9
C1-8B8-22-01 0.023 J -3.8
C1-5B-23-01 0.0195 U -39
C1-5B-38-01 2J 0.7
C1-58-39-01 8.6 D 2.2
C1-SB-43-01 43 ) 3.8
C1-SB-46-01 0.095 U -2.4
C1-SB-51-01 0.062 -2.8
C1-SB-69-01 0.084 J -2.5
C1-SB-71A 0.1J -2.3
C1-SB-73-01 0.53J -0.6
C1-SB-74-01 32D 1.2
C1-5B-75-01 170D 51
C1-SB-76-01 0.19 -1.7
C1-SB-81-01 0.0205 U -3.9
C1-SB-82-01 0.029J -3.5

3ITE-WIDE)- SURFACE SOIL

Frequency:
Average:
Average log:
UCL:
Maximum:

21/38
6.24
-2.08
13.28
170.00

Sample Std. Dev.
Sample Std. Dev.

(log value)

28.18
2.42



LAHD

C1-SB-83-01 0.087 -2.4

C1-5B8-84.-01 0.0185 U -4.0
SS-3 0.018 WP -4.0
SS-4 0.085 P -2.5



LOT 1A AND L& SITE-WIDE)- SURFACE SOIL

INORGANIC: ANTIMONY
Sample Location |[Concentration Q Log of
{mg/kg) Concentration Frequency: 2/38
(mag/kg) Average: 6.53 Sample Std. Dev. 5.25
Average log: 1.72 Sample Std. Dev. 0.52
C1-SB-18-01 §85U 1.8 UCL: 7.52 (log value)
C1-SB-19-0t 545U 1.7 Maximum: 29.70
C1-SB-24-01 55V 1.7
C1-5B-25-01 555U 1.7
C1-5B-26-01 56U 1.7
C1-8B-27-01 56U 1.7
C1-58-28-01 545U 1.7
C1-5B-59-01 S6uU 1.7
C1-SB-09-01 555 W 1.7
C1-58-10-01 5.45W 1.7
C1-SB-11-01 585U 1.8
C1-588-12-01 555U 1.7
C1-5SB-13-01 54U 1.7
C1-5B-14-01 545W 1.7
C1-5B-15-01 535 W 1.7
C1-5B-18-01-AV 5325V 1.7
C1-5B-17-01 8.15U 1.8
C1-5B-20-01 555U 1.7
C1-SB-21-01-AV 555U 1.7
C1-SB-22-01 575U 1.7
C1-SB-23-01 545U 1.7
C1-SB-38-01 29.7J 3.4
C1-5B-39-01 26.4 3.3
C1-5B-43-01 54 W 1.7
C1-SB-486-01 555U 1.7
C1-SB-51-01 535U 1.7
C1-58-69-01 595W 1.8
C1-S8-71A . 6.35UV 1.8
C1-SB-73-01 535U 1.7
C1-5B-74-01 545 W 1.7
C1-58B-75-01 54W 1.7
C1-SB-76-01 595U 1.8
C1-5B-81-01 555U 1.7
C1-58B-82-01 58U 1.8
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C1-58-83-01
C1-58-84-01
§S3
SS4

52U
535U
1.2 WN
1.25 UN
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LOT 1A AND I.( (SITE-WIDE)- SURFACE SOIL

INORGANIC: ARSENC
Sample Location |[Concentration Q Log of
{mg/kg) Concentration Frequency: 32/37
(mg/kg) Average: 2.41 Sample Std. Dev. 1.82
Average log: 0.59 Sample Std. Dev. 0.81
C1-SB-18-01 R UCL: 3.37 (log value)
C1-58-19-01 38J 1.3 Maximum: 8.00
C1-SB-24-01 0.36 U -1.0
C1-SB-25-01 0.36 W -1.0
C1-5B-26-0t 0.9 BJ -0.1
C1-5§8-27-01 0.93 8J -0.1
C1-58-28-01 238 0.8
C1-5B-59-01 1.28 0.2
C1-5B-09-01 218 0.7
C1-58-10-01 8 2.1
C1-58-11-01 248 0.9
C1-SB-12-01 1.58 0.4
C1-SB-13-01 035 W -1.0
C1-SB-14-01 228 0.8
C1-S8-15-01 138 0.3
C1-SB-16-01-AV 1.68) 0.5
C1-SB-17-01 7.4 2.0
C1-SB-20-01 238 0.8
C1-SB-21-01-AV 3.2 1.2
C1-SB-22-01 0.5W -0.7
C1-5B8-23-01 0.475U -0.7
C1-5B-38-01 3.9 1.4
C1-5B-39-01 3 11
C1-SB-43-01 4.7 1.5
C1-SB-46-01 168 0.5
C1-5B-51-01 1.18 0.1
C1-SB-69-01 2.9 1.1
C1-SB-71A 4.9 1.6
C1-SB-73-01 1.58) 0.4
C1-SB-74-01 1.98B 0.6
C1-SB-75-01 0928 -0.1
C1-SB-76-01 AN 0.5
C1-5B8-81-01 248B 0.9
C1-SB-82-01 2.8 1.0

—
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C1-SB-83-01
C1-SB-84-01
§S-3
SS-4

1.38
2.4
538
358
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LOT 1A Ang

INORGANIC: CADMIUM
Sample Location |Concentration Q Log of
{mg/kg) Concentration
{mg/kg)
C1-5B-18-01 os5U -0.7
C1-SB-19-01 0.475 U -0.7
C1-SB-24-01 0.48 U -0.7
C1-5B8-25-01 0.48 U -0.7
C1-SB-28-01 0.485 U -0.7
C1-SB8-27-01 0.485 U -0.7
C1-5B-28-01 0475 U -0.7
C1-58-59-01 0.49 U -0.7
C1-5SB-09-01 0.48 0V -0.7
C1-SB-10-01 6.2 1.8
C1-58-11-01 05U -0.7
C1-SB-12-01 0.485 U -0.7
C1-SB-13-01 3 1.1
C1-SB-14-01 18 0.0
C1-58-15-01 0.465 U -0.8
C1-SB-16-01-AV 1.33J 0.3
C1-SB-17-01 0.55U -0.6
C1-SB-20-01 0.48 U -0.7
C1-SB-21-01-AV 0.485 U -0.7
C1-SB-22-01 o.5U -0.7
C1-SB-23-01 0475 U -0.7
C1-SB-38-01 30 3.4
. C1-SB-39-01 8.2 2.1
C1-SB-43-01 6.9 1.9
C1-SB-46-01 0.475 UV -0.7
C1-SB-51-01 0.465 U -0.8
C1-5B-69-01 o.5U -0.7
C1-SB8-71A 1.4B 0.3
C1-588-73-01 0.465 U -0.8
C1-5B-74-01 5.1 1.6
C1-8SB-75-01 3.7J 1.3
C1-SB-76-01 . 05U -0.7
C1-S8-81-01 0.48 UV -0.7
C1-SB-82-01 05U -0.7

.8 (SITE-WIDE)- SURFACE SOIL

Frequency:
Average:
Average log:
UCL:
Maximum:

11/38
2.14
-0.14
2.32
30.00

Sample Std. Dev.
Sample Std. Dev.

(log value)

5.04
1.06



LI

C1-SB-83-01 0.45 U
C1-SB-84-01 118
sS3 0.55 U
SS4 0.55 U



LOT tA AND Lg.» » (SITE-WIDE)- SURFACE SOIL

INORGANIC: CHROMIUM V1
Sample Location |Concentration Q Log of
{mg/kg) Concentration Frequency: 38/38
{(mg/kg) Average: 7.71 Sample Std. Dev. 11.16
Average log: 1.51 Sample Std. Dev. 0.94
C1-SB-18-01 2.84 1.0 UCL: 10.09 (log value)
C1-5B8-19-01 1.61 0.5 Maximum: 61.40
C1-SB-24-01 3.03 1.1
C1-SB-25-01 1.97 0.7
C1-58-26-01 2.04 0.7
C1-58-27-01 1.66 0.5
C1-58-28-01 1.21 0.2
C1-SB-59-01 2.53 0.9
C1-58-09-01 3.8 1.3
C1-SB-10-01 61.4 4.1
C1-SB-11-01 6.87 1.9
C1-58-12-01 2.84 1.0
C1-58-13-01 an 1.2
C1-SB-14-01 4.2 1.4
C1-5B-15-01 7.34 2.0
C1-SB-16-01-AV 17.7J 2.9
C1-SB-17-01 13J 2.6
C1-58-20-01 2.03 0.7
C1-SB-21-01-AV 381 1.3
C1-SB-22-01 1.37 0.3
C1-8B-23-01 1.36 0.3
C1-5B-38-01 25.7 3.2
- C1-5B-39-01 8.44 2.1
i C1-SB-43-01 6.71 1.9
= C1-5B-46-01 2714 3.3
= C1-5B-51-01 4.57J 1.5
= C1-5B-69-01 8.26 2.1
C1-SB-T1A 3.81 1.3
C1-58-73-01 3.87 1.3
C1-5B-74-01 241 3.2
ki C1-SB-75-01 8.67 2.2
C1-SB-76-01 8.54 ) 1.9
C1-5B-81-01 1.67 0.5
C1-5B-82-01 1.87 0.5




L

F

s

C1-SB-83-01
C1-58-84-01
S§S-3
SS4

3.67
4.82
3.17
4.59

- e - -

nn e w



LOT 1A AND LO(s .SITE-WIDE)- SURFACE SOIL

INORGANIC: MANGANESE
Sample Location |[Concentration Q Log of
(mg/kg) Concentration Frequency: 38/38
(mg/kg) Average: 552.32 Sample Std. Dev. 454 .48
Average log: 5.87 Sample Std. Dev. 1.08
C1-SB-18-01 184 5.2 UCL: 997.11 (log value)
C1-5B-19-01 469 6.2 Maximum: 1840.00
C1-SB-24-01 423 6.0
C1-58-25-01 335 5.8
C1-5B-26-01 77.6 4.4
C1-5B-27-01 69.3 4.2
C1-SB-28-01 54.4 4.0
C1-SB-59-01 90.9 4.5
C1-58-09-01 814 6.7
C1-58-10-01 748 6.6
C1-5B-11-01 1670 7.4
C1-5B-12-01 386 6.0
C1-58-13-01 518 6.2
C1-5B-14-01 957 6.9
C1-58-15-01 537 6.3
C1-SB-16-01-AV 1104 J 7.0
C1-S8-17-01 189 5.2
C1-SB-20-01 247 55
C1-8B-21-01-AV 500 6.2
C1-S88-22-01 59.4 4.1
C1-5B-23-01 30.4 3.4
C1-SB-38-01 823 6.7
C1-5B-39-01 996 6.9
C1-5B-43-01 258 5.6
C1-5B-46-01 3e7 6.0
C1-5B-51-01 606 6.4
C1-58-69-01 1840 7.5
C1-SB-71A 258 5.5
C1-58-73-01 578 6.4
C1-SB-74-01 1010 6.9
C1-5B-75-01 679 6.5
C1-SB-76-01 1370 7.2
C1-5B-81-01 53.3 4.0
C1-5B-82-01 to2 4.8




-

32 24 )

C1-58-83-01
C1-SB-84-01
SS-3
SS-4

806
565
166 N
1030 N

6.3
5.1
6.9



W0

KRN

INORGANIC:

MERCURY

LOT IAAND(

Sample Location |Concentration Q Log of
(mg/kq) Concentration
{mg/kg)
C1-SB-18-01 0.065 U -2.7
C1-58-19.01 0.65 -0.4
C1-5B-24-01 0.06 U -2.8
C1-5B-25-01 0.1 v -2.3
C1-SB-26-01 3.3 1.2
C1-5SB-27-01 0.06 U -2.8
C1-5B-28-01 0.06 U -2.8
C1-5B-59-01 0.08 U -2.8
C1-58-09-01 2.7 1.0
C1-SB8-10-01 2.8 1.0
C1-SB-11-01 0.18 -1.8
C1-8B-12-01 0.06 U -2.8
C1-SB-13-01 0.06 U -2.8
C1-SB-14-01 0.69 -0.4
C1-SB-15-01 2.8 1.0
C1-SB-16-01-AV 0.84J -0.2
C1-SB-17-01 0.085 UV -2.7
C1-SB-20-01 0.06 U -2.8
C1-SB-21-01-AV 0.06 U -2.8
C1-5B-22-01 0.065 U -2.7
C1-SB-23-01 0.06 U -2.8
C1-5B-38-01 0.71 -0.3
C1-58-39-01 0.06 U -2.8
C1-SB-43-01 3.7 1.3
C1-SB-46-01 0.08 U -2.8
C1-SB-51-01 0.06 U -2.8
C1-SB-69-01 0.19 -1.7
C1-SB-71A 0.36 -1.0
C1-SB-73-01 0.08 U -2.8
C1-SB-74-01 7.7 2.0
C1-SB-75-01 0.56 -0.8
C1-5SB-76-01 0.17 -1.8
C1-S8-81-01 0.06 U -2.8
C1-SB-82-01 0.14 -2.0

(SITE-WIDE)- SURFACE SOIL

Frequency: 18/38
Average: 0.78 Sample Std. Dev.
Average log: -1.61 Sample Sid. Dev.
UCL: 1.60 {log value)
Maximum: 7.70



C1-5B-83-01 1.2

0.2
C1-SB-84-01 0.06 U .2.8
SS-3 0.02U .3.9
SS-4 0.13 .2.0



LOT 1A AND Lo(

INORGANIC: THALLIUM
Sample Location |Concentration Q Log of
(mg/kg) Concentration
{mg/kg)

C1-5B-18-01 0.125 U -2.1
C1-5SB-19-01 01U -2.3
C1-5B-24-01 0.12v -2.1
C1-5B8-25-01 0.12U -2.1
C1-SB-26-01 0.12U -2.1
C1-58-27-01 0.12U ‘2.1
C1-5B-28-01 0.12U -2.1
C1-SB-59-01 0.49 U -0.7
C1-SB-09-01 0.12U -2.1
C1-58-10-01 0.12U 2.1
C1-SB-11-01 0.125 U -2.1
C1-SB-12-01 0.485 U -0.7
C1-5B-13-01 0115w 2.2
C1-SB-14-01 0.12U -2.1
C1-5SB-15-01 0.115U -2.2
C1-SB-18-01-AV 0.115U -2.2
C1-5S8-17-01 0.135V 2.0
C1-5B8-20-01 0.48 U -0.7
C1-5B-21-01-AV 0.485 U -0.7
€1-58-22-01 05U -0.7
C1-58-23-01 0.475U -0.7
C1-SB-38-01 012U -2.1
C1-SB-39-01 0.125 U -2.1
C1-SB-43-01 0.115U -2.2
C1-5B-46-01 0.12V -2.1
C1-5B-51-01 0.465 U -0.8
C1-SB-69-01 0.588 -0.5
C1-SB-71A 1.98J 0.6
C1-SB-73-01 1.88B 0.6
C1-5B-74-01 0.12W -2.1
C1-58-75-01 0.115U -2.2
C1-SB-76-01 0.13 U -2.0
C1-SB-81-01 0.12U -2.1
C1-5B-82-01 0.125U -2.1

ITE-WIDE)- SURFACE SOIL

Frequency:
Average:
Average log:
UCL:
Maximum:

3/38
0.32

-1.58

0.39
1.90

Sample Std. Dev.
Sample Std. Dev.

(log value)

0.40
0.82



C1-58-83-01
C1-58-84-01
SS3
SS-4

0.115U
0.465 U
0.44 UW

0.455 U

-2.2
-0.8
-0.8
-0.8



e

LOT 1A AND Ld SITE-WIDE)- SURFACE SOIL

INORGANIC: VANADIUM |
Sample Location |Concentration Q Log of
(mg/kg) Concentration Frequency: 37/38
(mg/kg} Average: 51.43 Sample Std. Dev. 58.50
Average log: 3.62 Sample Std. Dev. 0.69
C1-5B-18-01 54.3 4.0 UCL: 59.58 (log value)
C1-SB-19-01 28.1 3.3 Maximum: 230.00
C1-SB-24-01 348 3.5
C1-5B8-25-01 26.3 33
C1-5B8-26-01 19.8 3.0
C1-S8-27-01 23.3 3.1
C1-5B-28-01 17.7 2.9
C1-SB-59-01 3784 3.8
C1-58-09-01 27.68 33
C1-58-10-01 40.7 J 3.7
C1-SB-11-01 219 5.4
C1-58-12-01 36.4J 3.8
C1-5B-13-01 335 3.5
C1-5B-14-01 35.6J 3.6
C1-58-15-01 44 3s
C1-SB-16-01-AV 28.3 3.3
C1-SB-17-01 58.2 4.0
C1-SB-20-01 25.4 3.2
C1-5B8-21-01-AV 36.9J 3.6
C1-5B8-22-01 18.2 2.9
C1-5B-23-01 15.8 2.8
Ct-SB-38-01 3415 W 3.5
C1-58-39-01 37.2 3.6
C1-5B-43-01 49.7 J 3.9
C1-5B-46-01 29.8 3.4
C1-SB-51-01 342 ) 3.5
C1-58-69-01 2304 54
C1-SB-71A 47.2J 3.9
C1-SB-73-01 28.3 3.3
C1-SB-74-01 27.5 3.3
C1-SB-75-01 328 3.5
C1-SB-76-01 , 200 53
C1-5B-81-01 20.2 3.0
C1-SB-82-01 18.5 2.9




AT

C1-5B-83-01
C1-5B-84-01
S§S-3
§54

26.1
219 J

21.7
48

aa
5.4
3.1
3.9



LOT 1A AND l(

VOCS: 1,1,2,2-TETRACHLOROETHANE
Sample Location [Concentratlon Q Log of
{mg/kg) Concentration
(mg/kg)

C1-SB-18-02 0.0055 W -5.2
C1-SB-19-02 0.0055 UV -5.2
C1-5B-24-02 0.0055 U -5.2
C1-5B-25-02 0.0055 U -5.2
C1-5B-26-02 0.0055 U -5.2
C1-88-27-02 0.008 U -5.1
C1-58-28-02 0.006 U -51
C1-SB-85-02 0.0055 UV -5.2
C1-SB-86-02 0.006 U -5.1
C1.SB-87-02 0.006 U -5.1
C1-5B8-08-01 0.006 U -5.1
C1-5B-08-02 0.0055 U -5.2
C1-SB-09-02 0.0055 U -5.2
C1-SB-10-02 0.0055 U -5.2
C1-SB-11-02 0.0305 W -3.5
C1-SB-11E-02 0.008 U -51
C1-SB-12-02 0.006 U -5.1
C1-SB-13-02 0.0055 U -5.2
C1-SB-14-02 0.0055U -5.2
C1-SB-15-02 0.0055 U -5.2
C1-SB-15N-02 0.008 U -5.1
C1-5B-16-02 0.004 J -5.5
C1-SB-17-02 0.058 -2.8
C1-SB-17S-02 0.0055 U -5.2
C1-SB-20-02 0.0055 UV -5.2
C1-SB-21-02 0.0055 U -5.2
C1-8B-22-02 0.0055 U -5.2
C1-8B-23-02 0.0055 U -5.2
C1-S8-35E-02 0.028 W -3.8
C1-SB-35W-02 0.006 U -5.1
C1-SB-37N-02 0.006 U -5.1
C1-SB-37W-02 0.0055 U -5.2
C1-SB-38-02 0.0055 UV -5.2
C1-SB-41N-02 0.0055 U -5.2

(SITE-WIDE)- SUBSURFACE SOIL

Frequency:
Average:
Average log:
UCL:
Maximum:

3/52
0.19

-4.84

0.03
9.00

Sample Std. Dev.
Sample Std. Dev.

(log value)



(RTE

C1-SB-43N-02
C1-5B-43wW-02
C1-SB-44N-02
C1-SB-45S5-02
C1-SB-515-02
C1-5SB-52S-02AV
C1-SB-63-02
C1-SB-72-02
C1-88-73-02
C1-SB-74-02
C1-58-75-02
C1-5B-76-02
C1-5B-81-02
C1-5B-82-02
C1-SB-83-02-AV
C1-58-84-02
§§-1

§S-2

0.0055 UV
0.0055 U
0.0055 U
0.0055 U
0.006 U
0.0055 U
0.0055 U
0.0055 U
0.0055 U
0.7V
0.0055 U
9
0.0055 U
0.006 U
0.00575 U
0.008 VU
0.0055 U
0.0055 U

-5.1

-5.2



[ R R

LOT 1AAND Lo

PESTICIDESPCBs: |ALDRIN
Sample Location [Concentration Q Log of
(mg/kg) Concentration
(mg/kg)
C1-5B-18-02 0.00095 U -7.0
C1-SB-19-02 0.00095 U -7.0
C1-SB-24-02 0.00095 U -7.0
C1-SB-25-02 0.001 U -6.9
C1-58-26-02 0.001 U -6.9
C1.5B-27-02 0.001 U -6.9
C1-5B-28-02 0.00t U -6.9
C1-5B-85-02 0.0021 -6.2
C1-5SB-88-02 0.001 U -6.9
C1-5B-87-02 0.001 U -6.9
C1-58-08-01 0.001 U -6.9
C1-58-08-02 0.00095 U -7.0
C1-SB-09-02 0.00095 U -7.0
C1-5B-10-02 0.0024 -6.0
C1-SB-11-02 0.00t U -6.9
C1-SB-11E-02 0.00168 J -6.4
C1-SB-12-02 0.001 UV -6.9
C1-5B-13-02 0.00095 U -7.0
C1-SB-14-02 0.00095 U -7.0
C1-58-15-02 0.0051 -5.3
C1-SB-15N-02 0.001 U -6.9
C1-SB-16-02 0.0049 U -5.3
C1-SB-17-02 0.0053 -5.2
C1-SB-17S-02 0.00095 U -7.0
C1-5B-20-02 0.00095 U -7.0
C1-58-21-02 0.00095 U -7.0
C1-SB-22-02 0.00095 U -7.0
C1-58-23-02 0.00095 U -7.0
C1-SB-35€E-02 0.001 U -6.9
C1-SB-35W-02 0.0028 -5.9
C1-SB-37N-02 0.001 U -6.9
C1-SB-37W-02 0.00095 U -7.0
C1-SB-38-02 R
C1-SB-41N-02 0.00095 UV -7.0

.2 {SITE-WIDE)- SUBSURFACE SOIL

Frequency:
Avarage:
Average log:
UCL:
Maximum:

10/50
0.005

-6.59
0.003
0.140

Sample Std. Dev.
Sample Std. Dev.

(log value)

0.02
0.99



Jalb+

T

C1-SB-43N-02
C1-S8-43W-02
C1-SB-44N-02
C1-5B-45S5-02
C1.58-518-02
C1-5B-52S-02AV
C1-SB8-63-02
C1-5S8-72-02
C1-5B8-73-02
C1-5B-74-02
C1.5B-75-02
C1-5B8-76-02
C1-58-81-02
C1-S8-82-02
C1-SB-83-02-AV
C1-5B-84-02
SS-1

§s-2

0.00095 U
0.00095 U
0.00095 U
0.00095 U
0.001 U
0.00095 U
0.00095 U
0.00095 U
0.0093J

R

0.033
0.14 )
0.00095 U
0.00095 U
0.00085 U
0.001 U
0.0003 J
0.0008 U

-7.0
-7.0
-7.0
-7.0
-6.9
-7.0
-7.0
-7.0
-4.7

-3.4
-2.0
-7.0
-7.0
-7.0
-6.9
-8.1
-7.0



RIS

A

LOT 1A AND{. 4 (SITE-WIDE)- SUBSURFACE SOIL

PESTICIDESPCBs; | DIELDRIN
Sample Location |Concentration Log of
(mg/kg) Concentration
{mgrkg)
C1-58-18-02 0.00185 UV -6.3
C1-S8-19-02 0.00185 U -6.3
C1-5B-24-02 0.00185 U -6.3
C1-58B-25-02 0.0018 U -6.3
C1-SB-26-02 0.0019 V -6.3
C1-5B-27-02 0.0019 L -6.3
C1-5B-28-02 0.00195 U -8.2
C1-SB-85-02 0.0019 U -6.3
C1-SB-86-02 0.00198 U -6.3
C1-SB-87-02 0.0019 VU -6.3
C1-SB-08-01 0.0019 U -8.3
C1-SB-08-02 0.00185 U -6.3
C1-5B8-09-02 0.00185 W -6.3
C1-5B-10-02 0.002%1 J -8.2
C1-SB-11-02 0.0019 U -6.3
C1-SB-11E-02 0.0019 VU -6.3
C1-8B-12-02 0.00195 U -6.2
C1-SB-13-02 0.00185 U -6.3
C1-SB-14-02 0.0018 U -6.3
C1-SB-15-02 0.00175 U -6.3
C1-SB-15N-02 0.00195 U -6.2
C1-SB-16-02 0.043 -3.1
C1-SB-17-02 0.00185 U -6.3
C1-SB-17S-02 0.00185 U -6.3
C1-58-20-02 0.00185 U -6.3
C1-SB-21-02 0.00185 U -8.3
C1-SB-22-02 0.0018 U -6.3
C1-SB-23-02 - 0.00185 U -6.3
C1-SB-35E-02 0.0019 U -6.3
C1-SB-35W-02 0.0048 -5.3
C1-SB-37N-02 R
C1-SB-37W-02 0.00185 U -6.3
C1-SB-38-02 R
C1-S8-41N-02 0.034 -3.4

Frequency:
Average:
Average log:
UCL:
Maximum:

9/49

0.007 Sample Std. Dev.
-5.87 Sample Std. Dev.

0.006 (log value)
0.130

0.02
1.00



g

RN

b
[

C1-SB-43N-02 0.0051 -5.3
C1-SB-43W-02 0.0095 J -4.7
C1-SB-44N-02 0.017 N -4.1
C1-SB-455-02 0.00185 U -6.3
C1-SB-515-02 0.00195 U -6.2
C1-58-52S-02AV 0.00185 U -6.3
C1-5B-63-02 0.00185 U -6.3
C1-SB-72-02 0.00185 U -6.3
C1-5B-73-02 0.13J -2.0
C1-SB-74-02 A

C1-5B-75-02 0.0095 U -4.7
C1-5B-76-02 0.0275 W -3.6
C1-5B-81-02 0.00185 U -6.3
C1-5B8-82-02 0.00185 U -8.3
C1-SB-83-02-AV 0.0019 U -8.3
C1-SB-84-02 0.00195 U -8.2
S§S-1 0.0011 JP8B -6.8
S§S-2 0.00185 U -6.3




LAY

RSN

[y

bl

PESTICIDESPCBs:

Sample Localion

TOXAPHENE

Concentration

Q

LOT 1A AND(.

Log of

(mg/kg) Concentration
{mg/kg)
C1-58-18-02 0.095 U -2.4
C1-SB-19-02 0.095U -2.4
C1-SB-24-02 0.095 U -2.4
C1-58-25-02 0.1uU -2.3
C1-5B-26-02 o.1v -2.3
C1-8B-27-02 0.1U -2.3
C1-58-28-02 0.1 U -23
C1-SB-85-02 0.1U -2.3
C1-5B-86-02 0.1U -2.3
C1-5B-87-02 01vV -2.3
C1-58-08-01 0.1 U -2.3
C1-5B-08-02 0.095 U -2.4
C1-58-09-02 0.095 W -2.4
C1-S8-10-02 0.09 U -2.4
C1-58-11-02 0.1 U -2.3
C1-SB-11E-02 01U -2.3
C1-SB-12-02 0.1u -2.3
C1-SB-13-02 0.095 U 2.4
C1-5B-14-02 0.095 U -2.4
C1-SB-15-02 0.09 UV -2.4
C1-SB-15N-02 01U -2.3
C1-5SB-16-02 0.49 U -0.7
C1-5B-17-02 0.095 U -2.4
C1-SB-17S-02 0.095 U -2.4
C1-5B-20-02 0.095 UV -2.4
C1-8B-21-02 0.095 U -2.4
C1-5B-22-02 0.095 U -2.4
C1-88-23-02 0.095 U -2.4
C1-SB-35E-02 01U -2.3
C1-SB-35W-02 0.1V -2.3
C1-SB-37N-02 01V -2.3
C1-SB-37W-02 d.095 U -2.4
C1-5B-38-02 0.5U -0.7
C1-SB-41N-02 0.095 U -2.4

» (SITE-WIDE)- SUBSURFACE SOIL

Frequency:
Average:
Average log:
UCL:
Maximum:

1/51

0.56 Sample Sid. Dev.
-2.10 Sample Std. Dev.

0.23 (log value)
22.00

3.06
0.86



L

BRI

LGy T

C1-SB-43N-02
C1-SB-43W-02
C1-SB-44N-02
C1-5B-455-02
C1-5B-515-02
C1-SB-525-02AV
C1-5B-63-02
C1-S8-72-02
C1-SB-73-02
C1-SB-74-02
C1-5B-75-02
C1.8B-76-02
C1-SB-81-02
C1-5B-82-02
C1-5B8-83-02-AV
C1-58-84-02
S§-1

§S§-2

0.095 U
0.085 U
0.095 U
0.0e25U
0.1u
0.095U
0.095 U
0.095U
0.47 W
22D
0.49UV

0.095UV
0.095 UV
0.095 U
0.1U
0.095 UV
0.09 UV

-2.4
-2.4
-2.4
-2.4
-23
-2.4
-2.4
-2.4
-0.8
3

-0.7

-2.4

-2.4
-2.3
-2.4
-2.4



LOT 1AAND LO) o (SITE-WIDE)- SUBSURFACE SOIL

PESTICIDES/PCBs: |AROCLOR 1248
Sample Location |Concentration Log of
(mg/kg) Concentration
(mg/kg)
C1-58-18-02 0.0185 U -4.0
C1-SB-19-02 0.0185 U -4.0
C1-SB-24-02 0.0185U -4.0
C1-SB-25-02 0.019 U -4.0
C1-58-26-02 0.019 U -4.0
C1-5B8-27-02 0.019 UV -4.0
C1-5B-28-02 0.0195 U -3.9
C1-5B-85-02 0.054 ) -2.9
C1-SB-86-02 0019 U -4.0
C1-SB-87-02 0.018 U -4.0
C1-5B-08-01 0.019 U -4.0
C1-5B-08-02 0.0185UV -4.0
C1-58-09-02 0.0185 W -4.0
C1-SB-10-02 0.082 4 -3.0
C1-SB-11-02 R
C1-SB-11E-02 0.019V -4.0
C1-8B-12-02 0.0195 U -3.9
C1-58-13-02 0.0185U -4.0
C1-SB-14-02 0.018 U -4.0
C1-5B-15-02 0.13 -2.0
C1-SB-15N-02 1.5 0.4
Ct1-SB-16-02 R
C1-8B-17-02 0.12 -2.1
C1-SB8-175-02 0.3 -1.2
C1-SB-20-02 0.0185 U -4.0
C1-SB-21-02 0.0185U -4.0
C1-5B-22-02 0.018 U -4.0
C1-5B-23-02 0.0185 U -4.0
C1-SB-35E-02. 0.019 U -4.0
C1-SB-35W-02 0.043 J -3.1
C1-SB-37N-02 0.0195 U -3.9
C1-5B-37W-02 0.0185U -4.0
C1-5B8-38-02 01U -2.3
‘C1-SB-41N-02 0.0185 U -4.0

Frequency:
Average:
Average log:
UCL:
Maximum:

12/50
0.21
-3.31
0.14
5.80

Sample Std. Dev.
Sample Std. Dev.

(log value)

0.85
1.3



xxxxx

C1-SB-43N-02
C1-SB-43W-02
C1-SB-44N-02
C1-SB-45S-02
C1-5B-51S-02
C1-S8.52S-02AV
C1-5B-63-02
C1-58-72-02
C1-58-73-02
C1-5B-74-02
C1-58-75-02
C1-58-76-02
C1-58-81-02
C1.5B-82-02
C1-5B8-83-02-AV
C1-58-84-02
S5

§§-2

0.0185U
0.0t85U
00185V
0.0185 U
0.086
0.145 J
0o0185U
0.0185U
0.14J
0.19UV
1.2
sely
0.0185 U
0.0185 U
0.019 U
0.0195U
0.019 U
0.0185U

-4.0
-4.0
-4.0
-4.0
-2.5
-1.9
-4.0
-4.0
-2.0
-1.7
0.2
1.8
-4.0
-4.0
-4.0
-3.9
-4.0
-4.0



RIS

EARIN

LOT 1A AND L& .

PESTICIDES/PCBs: |AROCLOR 1254
Sample Location |[Concentration Log of
{mg/kg) Concentration
(mg/kg)
C1-SB-18-02 0.0185 U -4.0
C1-SB-19-02 0.0185 U -4.0
C1-58-24-02 0.0185 U -4.0
C1-58-25-02 0.019U -4.0
C1-5B8-26-02 0.019 U -4.0
C1-58-27-02 0019 U -4.0
C1-SB-28-02 0.0195 U -3.9
C1-5B-85-02 0.032J 3.4
C1-58-86-02 0.019 U -4.0
C1-58-87-02 0.019 UV -4.0
C1-58-08-01 0.019 U -4.0
C1-5SB-08-02 0.0185 U -4.0
C1-5B-09-02 0.0185 W -4.0
C1-58-10-02 0.07J -2.7
C1-58-11-02 0.019 U -4.0
C1-SB-11E-02 0.019 U -4.0
C1-5B-12-02 0.0195 U -3.9
C1-5B-13-02 0.0185 U -4.0
C1-5B-14-02 0.018 U -4.0
C1-8B-15-02 0.086 J -2.5
C1-SB-15N-02 0.0195 U -3.9
C1-SB-16-02 1.4 0
C1-SB-17-02 R
C1-SB-175-02 0.0185 U -4.0
C1-58-20-02 0.0185 U -4.0
C1-5B-21-02 0.0185 U -4.0
C1-SB-22-02 0.018U -4.0
C1-5B-23-02 0.0185 U -4.0
C1-SB-35€-02 0.019U -4.0
C1-SB-35W-02 0.093J -2.4
C1-SB-37N-02 0.52 -0.7
C1-SB-37W-02 0.0185 U -4.0
C1-SB-38-02 1.5 0.4
C1-SB-41N-02 0.0185 U -4.0

(SITE-WIDE)- SUBSURFACE SOIL

Frequency:
Average:
Average log:
UCL:
Maximum:

14/50
0.15
-3.32
0.12
1.70

Sample Std. Dev.
Sample Std. Dev.

(log value)

0.37
1.23



fA 4203

SO

C1-SB-43N-02
C1-SB-43W-02
C1-SB-44N-02
C1-5B-455-02
C1-SB-515-02
C1-SB-525-02AV
C1-5B8-63-02
C1-S8-72-02
C1-SB-73-02
C1-SB-74-02
C1-SB-75-02
C1-SB-76-02
C1-58-81-02
C1-5B-82-02
C1-SB-83-02-AV
C1-SB-84-02
S$S-1

S5-2

0.043 J
0.22
0.48

0.0185 U
0.0195 U
0.0185U
0.0185 U
0.0185 UV
0.21J
0.19 U
0.2
R
0.0185 U
0.0185 UV
0.019 U
0.0195 UV
0.062
1.7

-3.1
-1.5
-0.7
-4.0
-3.9
-4.0
-4.0
-4.0
-1.6
-1.7
-1.6

-4.0
-4.0
-4.0
-3.9
-2.8
0.5



IR

GETE

(

LOT 1A AND LO1T 1o (SITE-WIDE)- SUBSURFACE SOIL

PESTICIDESPCBs: |AROCLOR 1260
Sample Location |Concentration Log of
(mg/kg) Concentration
{ma/kq)

C1-SB-18-02 0.0185 U -4.0
C1-SB-19-02 0.0185 U -4.0
C1-5B-24-02 0.0185 U -4.0
C1-58-25-02 0.019 U -4.0
C1-5B-28-02 0.019 U -4.0
C1-58-27-02 0.018 U -4.0
C1-58-28-02 0.0195 U -3.9
C1-5B8-85-02 0.021 J -3.9
C1-SB-86-02 0.019 U -4.0
C1-5B8-87-02 0.019 U -4.0
C1-58-08-01 0019 UV -4.0
C1-SB-08-02 0.0185 U -4.0
C1-58-09-02 0.0185 W -4.0
C1-5B-10-02 0.059 -2.8
C1-SB-11-02 0.058 -2.8
C1-SB-11E-02 0.068 -2.7
C1-8B-12-02 0.0195 U -3.9
C1-SB-13-02 0.0185 U -4.0
C1-SB-14-02 0.018 U -4.0
C1-5SB-15-02 0.068 -2.7
C1-SB-15N-02 0.19 -1.7
C1-5B-16-02 26D 1.0
C1-SB-17-02 0.04 -3.2
C1-SB-17S-02 0.0185 U -4.0
C1-5B-20-02 0.0185 UV -4.0
C1-5B-21-02 0.0185 U -4.0
C1-58-22-02 0.018 U -4.0
C1-S8-23-02 0.0185 U -4.0
C1-SB-35E-02 0.018 U -4.0
C1-SB-35W-02 0.045 -3.1
C1-8B-37N-02 0.0195 U -3.9
C1-SB-37W-02 0.0185 U -4.0
C1-5B-38-02 0.42 -0.9
C1-SB-41N-02 0.0185 U -4.0

Frequency:
Average:
Average log:
UCL:
Maximum:

14/51
0.11
-3.45
0.08
2.60

Sample Std. Dev.
Sample Std. Dev.

(log value)

0.38
1.08



[AIS

AL

C1-5B-43N-02
C1-5B-43W-02
C1-SB-44N-02
C1-5SB-455-02
C1-5B-51S-02
C1-58-52S-02AV
C1-5B-63-02
C1-5B-72-02
C1-SB-73-02
C1-5B-74-02
C1-58-75-02
C1-58-76-02
C1-5B-81-02
C1-5B-82-02
C1.5B8-83-02-AV
C1-SB-84-02
SS-1

§S-2

0.0185 U
0.0185U
0.0185 U
0.0185 UV
0.03J

0.0575
0.0185UV
0.0185 U
024
0.19 U

0.73

A
0.0185U
0.0185 U
0.019 UV
0.0195 UV
0.019 U
0.0185 U

-4.0
-4.0
-4.0
-4.0
-3.5
-2.9
-4.0
-4.0
-1.6
-1.7
-0.3

-4.0
-4.0
-4.0
3.9
-4.0
-4.0



( (

LOT 1AAND LU 1B (SITE-WIDE)- SUBSURFACE SOIL

INORGANIC: ANTIMONY
Sample Location |Concentration Q Log of
(mg/kg) Concentration Frequency: 2/52
(mg/kg) Average: 5.7 Sample Std. Dev. 0.43
Average log: 1.64 Sample Std. Dev. 0.1
C1-5B-18-02 525U 1.7 UCL: 5.31° (log value)
C1-SB-18-02 51U 1.6 Maximum: 3.90
C1-5B-24-02 52U 1.6
C1-SB-25-02 53U 1.7
C1-5B8-26-02 53U 1.7
C1-58-27-02 53U 1.7
C1-58-28-02 55U 1.7
C1-58-85-02 53U 1.7
C1-5B-86-02 53U 1.7
C1-58-87-02 53U 1.7
C1-58-08-01 525U 1.7
C1-SB-08-02 52U 1.6
C1-SB-09-02 515W 1.6
C1-88-10-02 sw 1.6
C1-SB-11-02 535U 1.7
C1-SB-11E-02 535U 1.7
C1-5B-12-02 5.3V 1.7
C1-5B-13-02 515U 1.6
C1-SB-14-02 51W 1.6
C1-5B-15-02 5w 1.6
C1-SB-15N-02 545U 1.7
C1-58-18-02 §.35U 1.7
C1-5B-17-02 53U 1.7
C1-SB-17S-02 52U 1.6
- C1-58-20-02 525U 1.7
I C1-5B-21-02 515U 1.8
- C1-5B-22-02 51U 1.6
- C1-5B-23-02 52U 1.6
= C1-SB-35E-02 53U 1.7
C1-SB-35W-02 55U 1.7
C1-SB-37N-02 54U 1.7
C1-SB-37W-02 "5.15U 1.8
C1-5B-38-02 55W 1.7
C1-SB-41N-02 52U 1.6




LD

C1-SB-43N-02
C1-SB-43W-02
C1-SB-44N-02
C1-SB-455-02
C1-8B8-515-02
C1-5B-525-02AV
C1-5B8-63-02
C1-58-72-02
C1.88-73-02
C1-SB-74-02
C1-58-75-02
C1-58-76-02
C1-5B-81-02
C1-58-82-02
C1-58-83-02-AV
C1-58-84-02
SS-1

SS-2

* . The 95% UCL exceeds the maximum concentration detected in the samples.

525U
475UV
$3UV
515U
5§25V
25U
52U
52U
Stu
s3w
535 W
S1Uu
51U
525U
5.275V
568U
2.6 N
39N’

-k ) b wd b mh wh b o md md w wbd b ed =
SO NSNNDOINNOODOOEOODNNOE NN



LH

(

LOT 1A AND LU .o (SITE-WIDE)- SUBSURFACE SOIL

INORGANIC: ARSENIC
Sample Location |Concentration Q Log of
{mg/kg) Concentration Frequency:
{mg/kq) Average:
Avarage log:
C1-58-18-02 0.34 U -1.1 UCL:
C1-5B-19-02 0.67 8 -0.4 Maximum:
C1-SB-24-02 034U -1.1
C1-SB-25-02 0.345 W -1.1
C1-SB-26-02 0.345 W -1.1
C1.SB-27-02 0.34 UV -1.1
C1-S8-28.-02 0.98 B 0.0
C1-SB-85-02 118 0.1
C1-5B8-86-02 0.345 U -1.1
C1.SB-87-02 Jas W 1.2
C1-5B8-08-01 0.345 W -1.1
C1-SB-08-02 .18 0.1
C1-58-09-02 188 0.6
C1-SB-10-02 1.58 0.4
C1-SB-11-02 148 0.3
C1-SB-11E-02 0858 -0.2
C1-S8-12-02 1.4 8J 0.3
C1-SB-13-02 0,335 W -1.1
C1-58-14-02 0.33 U -1.1
C1-SB-15-02 1.28 0.2
C1-SB-15N-02 0.98 BJ 0.0
C1-SB-16-02 1.68 0.5
C1-SB-17-02 1.68B 0.5
C1-SB-17S-02 1.6 BJ 0.5
C1-SB-20-02 0.455U -0.8
C1-8B-21-02 0.445 W -0.8
C1-SB-22-02 1.48 0.3
C1-5B-23-02 3J 1A
C1-SB-35E-02 098 -0.1
C1-SB-35W-02 0.355 U -1.0
C1-SB-37N-02 355V 1.3
C1-SB-37W-02 '0.335 U -1.1
C1-SB-38-02 138 0.3
C1-SB-41N-02 1.58) 0.4

33/52
.11
-0.15
1.39
3.40

Sample Std. Dev.
Sample Sid. Dev.

(log value)

0.82
0.73



i+

SANIN

C1-SB-43N-02
C1-SB-43W-02
C1-SB-44N-02
C1-SB-45S5-02
C1-5B-515-02
C1-58-52S-02AV
C1.5B8-63-02
C1-SB-72-02
C1-5B-73-02
C1-5B-74-02
C1-SB-75-02
C1-5B8-78-02
C1-58-81-02
C1-5B-82-02
C1-5B-83-02-AV
C1-SB-84-02
SS-1

8S-2

118
1.58)
0.345U
1 84
0888
0.79 8J
034 W
034 W
0335 W
168
0.69 8
18
198
128
0.56 BJ
1.28
188
3.4

0.1

0.4
-1.1
0.0
-0.1
-0.2
-11
-1.1
-1.1
0.5
-0.1
0.0
0.6
0.2

-0.6

0.2
0.6
1.2



LOT1AAND LU .

INORGANIC: BARIUM
Sample Location |[Concentration Log of
{mg/kg) Concentration
(mg/kg)
C1-5B-18-02 130 4.9
C1-58-19-02 101 4.6
C1-5B-24-02 139 4.9
C1-5B-25-02 113 4.7
C1-58-26-02 62.6 4.1
C1-58-27-02 51 3.9
C1-58-28-02 180 5.2
C1-5B-85-02 81.8 44
C1-58-86-02 96 4.8
C1-5B-87-02 95.1 4.6
C1-5B-08-01 84.1 4.2
C1-58-08-02 86.1 4.6
C1-58-09-02 163 5.1
C1-SB-10-02 114 4.7
C1-5B8-11-02 215 5.4
C1-SB-11E-02 135 4.9
C1-SB-12-02 221 5.4
C1-SB-13-02 99 4.8
C1-5B-14-02 117 4.8
C1-SB-15-02 1084 5.2
C1-SB-15N-02 116 4.8
C1-SB-18-02 102 4.6
C1-88-17-02 170 51
C1-8B-175-02 183 5.2
C1-5B-20-02 144 5.0
C1-5B-21-02 1186 4.8
C1-SB-22-02 158 5.1
C1-SB-23-02 121 4.8
C1-SB-35E-02 117 4.8
C1-SB-35W-02 52.8 4.0
C1-SB-37N-02 127 4.8
C1-SB-37W-02 + 84.7 4.4
C1-SB-38-02 145 5.0
- C1-SB-41N-02 178 52

Frequency:
Average:
Average log:
UCL:
Maximum:

52/52
168.10
4.90
177.17
1730.00

. (SITE-WIDE)- SUBSURFACE SOIL

Sample Std. Dev.
Sample Std. Dev.

(log value)

226.69
0.52



C1-SB-43N-02

C1-5B-43W-02

C1-5B8-44N-02
C1-SB-45S8-02
C1-SB-518-02

C1-5B-52S-02AV

C1-SB-63-02
C1-SB-72-02
C1-5B-73-02
C1-5B-74-02
C1-5B8-75-02
C1-8B-76-02
C1-58-81-02
C1-58-82-02

C1-5B8-83-02-AV

C1-SB-84-02
S§51
$§-2

146
127
109
118
268
185
102
103
86.3
218
171
1730
173
301
173
195
120
148

5.0
4.8
4.7
4.8
5.6
5.2
4.6
4.6
4.5
5.4
51
1.5
5.2
5.7
5.2
5.3
4.8
5.0



LOT 1A AND Lu. .8 (SITE-WIDE)- SUBSURFACE SOIL

INORGANIC: BERYLLIUM
Sample Location |Concentration Q Log of
{(mg/kg) Concentration Frequency: 52/52
{mg/kg) Average: 1.33 Sample Std. Dev. 0.41
Average log: 0.23 Sample Std. Dev. 0.33
C1-SB-18-02 0.858 -0.2 UCL: 1.45 (log valuse)
C1-SB-19-02 0.848 -0.2 Maximum: 2.30
C1-5B-24-02 1.5 0.4
C1-SB-25-02 1.4 0.3
C1-5B-26-02 0.758B -0.3
C1-8B-27-02 0.648 -0.4
C1-5B-28-02 0.898B -0.1
C1-5B-85-02 tB 0.0
C1-SB-86-02 1.4 0.3
C1-SB-87-02 1.5 0.4
C1-SB-08-01 0.68 B -0.4
C1-5B-08-02 1B 0.0
C1-S8-09-02 1.18B 0.1
C1-SB8-10-02 18 0.0
C1-SB-11-02 1.9 0.6
C1-SB-11E-02 1.7 0.5
C1-5SB-12-02 1.2 0.2
C1-SB-13-02 1.3 0.3
C1-5SB-14-02 1.8 0.5
C1-SB-15-02 1.5 0.4
C1-SB-15N-02 1.6 0.5
C1-SB-16-02 0.498B -0.7
C1-SB-17-02 1.2 0.2
C1-SB-17S5-02 1.7 0.5
e C1-SB-20-02 2.1 0.7
= C1-SB-21-02 1.7 0.5
C1-588-22-02 1.8 0.6
< C1-SB-23-02 1.5 0.4
X C1-SB-35E-02 1.4 0.3
C1-SB-35W-02 0.68B -0.1
C1-SB-37N-02 1.8 0.6
C1-SB-37W-02 1.1 0.1
C1-SB-38-02 0958 -0.1
C1-SB-41N-02 1.7 0.5




C1-SB-43N-02
C1-SB-43W-02
C1-58-44N-02
C1-SB-455-02
C1-58-51S5-02
C1-SB-52S-02AV
C1-58B-63-02
C1-8B8-72-02
C1-58-73-02
C1-5B-74-02
C1-58-75-02
C1-5B8-76-02
C1-SB-81-02
C1-5B-82-02
C1-5B-83-02-AV
C1-5SB-84-02
S§-1

§S-2

- ot ok b ) -

o
[-

_,.
WO WMNDNW-
™

0988

- o -t -
- W -~
@

0.98 8
o.ssB

- s N
W W

0.5
0.8
0.5
0.5
0.5
0.4

-0.2

0.3
0.0
0.5
0.1
0.3
0.1
0.0

-0.2

0.7
0.3
0.3



EAsIN

LOT 1A AND Ly,

INORGANIC: CHROMIUM VI
Sampile Location {Concentration Log of
(mg/kg) Concentration
(mg/kg)
C1-5B-18-02 2.87 1.1
C1-SB-19-02 2.76 1.0
C1-5B-24-02 4.63 1.5
C1-58-25-02 4.1 1.5
C1-5B-26-02 2.54 0.9
C1-58-27-02 2.56 0.9
C1-5S8-28-02 2.2 o8
C1-SB-85-02 3.54 1.3
C1-5B-88-02 417 1.4
C1-SB-87-02 4.3 1.5
C1-SB-08-01 3.38 1.2
C1-5B-08-02 3.4 1.2
C1-SB-09-02 3.9 1.4
C1-SB-10-02 7.44 2.0
C1-SB-11-02 5.33 1.7
C1-SB-11E-02 J.83 1.3
C1-5B-12-02 3.09J 1.1
~ €1-8B8-13-02 3.66 1.3
C1-SB-14-02 4.13 1.4
C1-SB-15-02 3.78 1.3
C1-5SB-15N-02 4.46 1.5
C1-8B-18-02 29.4 ) 3.4
C1-SB-17-02 4.77J 1.6
C1-SB-17S-02 4.34 1.5
C1-SB-20-02 6.07 J 1.8
C1-SB-21-02 5468 J 1.7
C1-8B-22-02 4.26 J 1.4
C1-58B-23-02 417 1.4
C1-SB-35E-02 4.44 1.5
C1-SB-35W-02 3.64 1.3
C1-SB-37N-02 .77 1.3
C1-SB-37W-02 ' 3.61 1.3
C1-SB-38-02 4.6 1.5
C1-SB-41N-02 2.37 0.9

- (SITE-WIDE)- SUBSURFACE SOIL

Frequency:
Average:
Average log:
UCL:
Maximum:

52/52
510
1.49
5.51
29.4

Sample Std. Dev.
Sample Std. Dev.

(log value)

4.18
0.45



B4

RIS

v,

C1-SB-43N-02
C1-5B-43W-02
C1-SB-44N-02
C1-58-455-02
C1-SB-515-02
C1-5B-525-02AV
C1-58-63-02
C1-58-72-02
C1-5B-73-02
C1-SB-74-02
C1-58-75-02
C1-58-76-02
C1-SB-81-02
C1-5SB-82-02
C1-SB8-83-02-AV
C1-5B-84-02
S$S1

§Ss-2

3
496
6.63
1.1
576

4.5
3.24

4.1
3.79
17.7
5.59
4.74 )

3.6J
3.47J
3.49
5.81
5.29

7.1

N = ot b et wt b b ) = b ettt N) =t ws -
ONBRNANWOINDODWENUD SO =



( ’ LOT 1A AND Lgv. .o (SITE-WIDE)- SUBSURFACE SOIL

INORGANIC; MANGANESE
Sample Location |Concentration Q Log of
{mg/kg) Concentration Frequency: 52/52
{mq/kg) Average: 768.58 Sample Std. Dev. 398.37
Average log: 6.54 Sample Std. Dev. 0.46
C1-SB-18-02 460 6.1 UCL: 861.53 (log value)
C1-SB-19-02 425 6.1 Maximum: 2300.00
C1-58-24-02 1430 7.3
C1-5B-25-02 658 . 6.5
C1-SB-26-02 377 5.9
C1-SB-27-02 394 6.0
C1-5B-28-02 2300 7.7
C1-5B-85-02 296 57
C1-58-86-02 352 5.9
C1-5B-87-02 592 6.4
C1-SB-08-01 282 5.6
C1-58B-08-02 603 6.4
C1-SB-09-02 1750 7.5
C1-SB-10-02 755 6.6
C1-SB8-11-02 as4 6.8
C1-SB-11E-02 926 6.8
C1-SB8-12-02 1580 7.4
C1-5B-13-02 564 6.3
C1-5B-14-02 513 6.2
C1-5B-15-02 668 8.5
C1-SB-15N-02 349 5.9
C1-5B-16-02 322 5.8
C1-8B-17-02 623 6.4
C1-SB8-175-02 577 6.4
C1-5B-20-02 1450 7.3
T C1-5B-21-02 1060 7.0
= C1-58B-22-02 560 6.3
C1-88-23-02 553 6.3
C1-5B-35€E-02 661 6.5
C1-SB-35W-02 643 6.5
C1-SB-37N-02 642 6.5
C1-SB-37W-02 * 468 6.1
- C1-SB-38-02 660 6.5
C1-SB-41N-02 877 6.8




C1-SB-43N-02
C1-SB-43W-02
C1-SB-44N-02
C1-5B-455-02
C1-58-51S8-02
C1-SB-52S-02AV
C1-58-63-02
C1-5B-72-02
C1-58-73-02
C1-58-74-02
C1.58-75-02
C1-5B-76-02
C1.58-81-02
C1-5B-82-02
C1-5B8-83-02-AV
C1-5B-84-02
S§§-1

S§S-2

675
741
1010
734
573
498
739
594
547
1050
1030
805
835
1540
748
671
823
999

6.5
6.6
6.9
6.6
6.4
6.2
6.8
6.4
6.3
7.0
6.9
6.8
6.7
7.3
6.6
6.5
6.7
6.9



LT

LOT 1A AND LO: 1o (SITE-WIDE)- SUBSURFACE SOIL

INORGANIC: MERCURY
Sample Location [Concentration Q Log of
(mg/kg) Concentration
(mg/kq)

C1-58-18-02 0.055 U -2.9
C1-5B8-19-02 1 0.0
C1-SB-24-02 0.61 -0.5
C1-5B-25-02 0.06 U -2.8
C1-5B-26-02 1.9 0.6
C1-8B-27-02 2.2 0.8
C1-SB-28-02 0.56 -0.6
C1-58-85-02 0.06 U -2.8
C1-58-86-02 0.34 -1.1
C1-58-87-02 0.16 -1.8
C1-58-08-01 0.055 U -2.9
C1-5B-08-02 0.055 UV -2.9
C1-S8-09-02 0.25 -1.4
C1-5§B-10-02 0.28 -1.3
C1-SB-11-02 0.08UV -2.8
C1-SB-11E-02 0.22 -1.5
C1-SB-12-02 0.06 U -2.8
C1-5B-13-02 0.055 U 2.9
C1-SB-14-02 0.13 -2.0
C1-SB-15-02 0.16 -1.8
C1-SB-15N-02 0.61 -0.5
C1-SB-16-02 0.25 1.4
C1-SB-17-02 0.055 U -2.9
C1-SB-17S-02 0.055 U -2.9
C1-SB-20-02 0.055 U -2.9
C1-58-21-02 0.055 U -2.9
C1-88-22-02 0.055 U -2.9
C1-5B-23-02 0.53 -0.6
C1-SB-35E-02 0.08 L -2.8
C1-SB-35W-02 0.8 -0.2
C1-SB-37N-02 0.086 U -2.8
C1-5B-37W-02 0.055 U -2.9
C1-SB-38-02 0.44 -0.8
C1-SB-41N-02 0.055 UV -2.9

Frequency:
Average:
Average log:
UCL:
Maximum:

25/52

0.31 Sample Std. Dev.
-2.02 Sample Std. Dev.

0.41 (log value)
3.00

0.57
1.19



N%

C1-SB-43N-02
C1-5B-43W-02
C1-5SB-44N-02
C1-5B-455-02
C1-5B-51S.02
C1-SB-52S-02AV
C1-5B-63-02
C1.58-72.02
C1-58-73-02
C1-5B-74-02
C1-SB8-75-02
C1-5SB-76-02
C1-SB-81-02
C1.5B8-82-02
C1-5B-83-02-AV
C1-5B-84-02
S§S-1

SS-2

0.19

0.05Uv

006 U
0.055 U

0.09
0.055 U
0.14
0.055 U
0.17
0.17
0.055 U
0.055U
0.055 U
0.31
0.2
0.02Uv
o.o02U

-1.7
-3.0
-2.8
-2.9
1.1
-2.4
-2.9
-2.0
-2.9
-1.8
-1.8
-2.9
-2.9
-2.9
-1.2
-1.8
-3.9
-3.9



s

LOT 1A AND LO\ 1B (SITE-WIDE)- SUBSURFACE SOIL

INORGANIC: THALLIUM
Sample Location ]Concentration Q Log of
(mg/kg) Concentration
{(mg/kg)

C1-58-18-02 0.115U -2.2
C1-58-19-02 0.11 U -2.2
C1-5B-24-02 0.115U -2.2
C1-58-25-02 0.115U -2.2
C1-58B-26-02 0.115U -2.2
C1-58-27-02 0.115U -2.2
C1-58-28-02 0.12U -2.1
C1-5B-85-02 0.115U -2.2
C1-5B-88-02 0.115U 2.2
C1-5B-87-02 0.115U -2.2
C1-SB8-08-01 0.115U -2.2
C1-5B8-08-02 0.528 -0.7
C1-5B-09-02 0.11U -2.2
C1-58-10-02 o1t u -2.2
C1-5B-11-02 0115V -2.2
C1-SB-11E-02 0.115U -2.2
C1-88-12-02 0.48 U -0.8
C1-8B-13-02 0.11 U -2.2
C1-5B-14-02 0.11 U -2.2
C1-5B-15-02 0.11 U 2.2
C1-SB-15N-02 0.12U -2.1
C1-SB-18-02 0.115 U -2.2
C1-S8B-17-02 0.115U 2.2
C1-8B-175-02 0.115U 2.2
C1-SB-20-02 0.455 U -0.8
C1-58-21-02 0.445 U -0.8
C1-SB-22-02 0.44 U -0.8
C1-SB-23-02 0.455 U -0.8
C1-5SB-35€E-02 0.115 U -2.2
C1-SB-35W-02 0.12U -2.1
C1-SB-37N-02 0.12U -2.1
C1-SB-37W-02 BB RRY) -2.2
C1-S8-38-02 048 -0.9
"C1-SB-41N-02 0.115W -2.2

Frequency:
Average:
Average log:
UCL:
Maximum;:

3/52
0.20

-1.86

0.22
1.20

Sample Std. Dev.
Sample Std. Dev.

(log value)

0.20
0.62



[

C1-SB-43N-02
C1.SB-43W-02
C1-SB-44N-02
C1-SB-455-02
C1-SB-515-02
C1-5B8-52S-02AV
C1-SB-63-02
C1.58-72-02
C1-8B-73-02
C1-5B-74-02
C1-8B-75-02
C1-5B8-76-02
C1-SB-81-02
C1-5B-82-02
C1-5B-83-02-AV
C1-58-84-02
S$S-1

§§-2

onIsw
0.105U
0115V
o011 w
0.115U
0.115U
0.115U
011w

1.28
0.115 U
0.115 U
0.1tV
0.11 U
0.115U
0118 U
0.4%5 UV
0.455UV
0.4350U

‘2.2
-2.3
-2.2
-2.2
-2.2
-2.2
-2.2
-2.2
0.2
-2.2
-2.2
-2.2

-2.2
-2.2
-0.7
-0.8
-0.8



(

LOT 1A AND LOT 1b +oITE-WIDE)- SUBSURFACE SOIL

INORGANIC: VANADIUM
Sample Location |Concentration Log of
{mg/kg) Concentration Frequency:
{mg/kq) Average:
Average log:
C1-SB-18-02 19.3 3.0 UCL:
C1-SB-19-02 21.7 3.1 Maximum:
C1-5B-24-02 311 3.4
C1-5B-25-02 33.2 35
C1-5B8-26-02 18.9 2.9
C1-SB-27-02 21.5 31
C1-5B-28-02 16.3 2.8
C1-SB-85-02 248 3.2
C1-5B-86-02 30.4 3.4
C1-SB-87-02 31.2 3.4
C1-5SB-08-01 225 3.1
C1-58-08-02 25.2 3.2
C1-5B-09-02 31.4J 3.4
C1-SB-10-02 29.8 3.4
C1-58-11-02 52 4.0
C1-SB-11E-02 27.8 3.3
C1-SB8-12-02 18.3 2.9
C1-SB-13-02 29.2 3.4
C1-SB-14-02 27.9 3.3
C1-5B-15-02 30.6J 3.4
C1-SB-15N-02 35.4 3.6
C1-SB-16-02 23.3 31
C1-5SB-17-02 30.1 3.4
C1-5B-17S-02 35.7 3.8
C1-58-20-02 53.2J 4.0
C1-5B-21-02 38.6J 3.7
C1-SB-22-02 33.4J 3.5
C1-5B-23-02 27 3.3
C1-5B-35E-02 35.1 3.8
C1-5S8-35W-02 25.5 3.2
C1-SB-37N-02 271 3.3
C1-SB-37W-02 29.2 3.4
C1-SB-38-02 27.3 3.3
C1-SB-41N-02 16.3 2.8

52/52
30.05

3.37
32.11
53.20

Sample Std. Dev.
Sample Std. Dev.

(log value)

8.40
0.27



LD

.
it

oy
LA

C1-5B-43N-02
C1-SB-43W-.02
C1-SB-44N-02
C1-5B8-455-02
C1-5B-51S-02
C1-5B-52S-02AV
C1-5B-63-02
C1-8B-72-02
C1-58-73-02
C1-SB-74-02
C1-5B-75-02
C1-5B-78-02
C1-5B8-81-02
C1-5B-82-02
C1-58-83-02-AV
C1-SB-84-02
SS-1

§S-2

28.1
40.3
52.1
3.2
385
222
25.8
27.8
24
27.7
291
31
259
23.8
28
446 J
40.5
40

33
3.7
4.0
3.5
3.7
3.1
3.2
3.3
3.2
3.3
3.4
3.4
3.3
3.2
3.3
3.8
3.7
3.7



WD

-,

LT

i

EFFLUENT Diow. .ARGE LINE

SVOC: BENZO(A)PYRENE
Sample Location |Concentration Log of
{mg/kg) Concentration
{mg/kg)

C1-SB-01-01 0.25J -1.4
C1-SB-01-02 o.60w -0.5
C1-5B-02-01-AV 0.024 J -3.7
C1-5B-02-02 0.18 W -1.7
C1-58-03-01 0.41 W -0.9
C1-SB-03-02 0.365 W -1.0
C1-SB-04-01 1.4 U 0.3
C1-SB-04-02 0.24 U -1.4
C1-58-04N-02 0.20U -1.8
C1-5B-05-01-AV 0.0325 J -3.4
C1-SB-05-02 0.19 W -1.7
C1-SB-06-01 0.195 U -1.8
C1-SB-06-02 0.185 U -1.7
C1-SB-07-01 0.081J -2.5
C1-5B8-07-02 0.185 U. -1.7
C1-5B8-30-01 0.189 W -1.7
C1-5B-31-01 0.19 W -1.7

* - The 95% UCL exceeds the maximum concentration detected in the samples.

Frequency:
Average:
Average log:
UCL:
Maximum:

4/17

0.29 Sample Std. Dev.
-1.64 Sample Std. Dev.

0.58 * (log value)
0.25

0.32
0.95



™,
\

EFFLUENT ..;‘lrIARGE LINE

PCB: AROCLOR 1248
Sample Location |Concentration Q Ldg of
(mg/kg) Concentration Frequency:
(mg/kqg) Average:
Average log:
C1-58-01-01 R UCL:
C1-SB-01-02 0.018 W -4.0 Maximum:
C1-58-02-01-AV 0.01975 W -3.9
C1-5B-02-02 o.018W -4.0
C1-SB-03-01 0.0205 W -3.9
C1-58-03-02 0.12 UN -2.1
C1-SB-04-01 0.17 -1.8
C1-58-04-02 0.0195 U -3.9
C1-SB-04N-02 0.071 -2.6
C1-5B-05-01-AV 0.0195 U -3.9
C1-SB-05-02 R
C1-SB-06-01 0.0195 U -3.9
C1-5B-06-02 0.0185U -4.0
C1-SB-07-01 0.0205 U -3.9
C1-SB-07-02 0.0185 U -4.0
C1-SB-30-01 0.019 W -4.0
C1-SB-31-01 0.019 W -4.0

3/15
0.04
-3.60
0.06
0.17

Sample Std. Dev.
_Sample Std. Dev.

(log value)

0.05
0.75

p— !



W3
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el
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5,

EFFLUEN.  CHARGE LINE

PCB: AROCLOR 1254
Sample Location Concentration Log of
{mg/kg) Concentration
(ma/kg)
C1-5B-01-01 R
C1-8B-01-02 0.018 W -4.0
C1-58-02-01-AV 0.0208 J -3.9
C1-8B-02-02 0.018 W -4.0
C1-58-03-01 R
C1-5B-03-02 0104 -2.3
C1-S8-04-01 054 -0.8
C1-SB-04-02 0.052 -3.0
C1-S8-04N-02 0.074 -2.7
C1-SB-05-01-AV 0.0195 U -3.9
C1-8B-05-02 R '
C1-SB-08-01 0.0195 U -3.9
C1-5B-08-02 0.0185 U -4.0
C1-5B-07-01 0.0205 U -3.9
C1-8B-07-02 0.0185 U -4.0
C1-88-30-01 0.08J -2.5
C1-58-31.01 0.10 UN -2.3

Frequency:
Average:
Average log:
UCL:
Maximum:

7/14
0.08

-3.22

0.15
0.54

Sample Std. Dev.
Sample Std. Dev.

(log value)

0.14
1.03



WD

1

¢

s

EFFLlEN(

~AARGE LINE
PC8: AROCLOR 1260
Sample Location [Concenlration Q Log of
(mg/kg) Concentration Frequency:
{mg/kg) Average:
Average log:
C1-5B-01-01 A UCL:
C1-58-01-02 0.018 W -4.0 Maximum:
C1-SB-02-01-AV 0.045 2 -3.1
C1-58-02-02 0.018 W -4.0
C1-58-03-01 0.064 N
C1-58-03-02 0.068 J -2.7
C1-5B-04-01 0.22 -1.5
C1-5B-04-02 0.0195U -3.9
C1-SB-04N-02 0.02v -3.9
C1-5B-05-01-AV 0.26 -1.3
C1-5B-05-02 R
C1-5B-06-01 0.0195 UV -3.9
C1.58-08-02 0.0185 U -4.0
C1-58-07-01 0.0205 UV -3.9
C1-588-07-02 0.0185 U -4.0
C1-58-30-01 0.064 N -2.7
C1-58-31-01 0.019 W -4.0

6/15
0.06

-3.36

0.11
0.26

Sample Std. Dav.
Sample Std. Dev.

(log value)

0.08
0.94



(

EFFLUENT DISCH~.1GE LINE
INORGANIC: ARSENIC
Sample Location |Concentration Log of
(mg/kg) Concentration Frequency:
{mg/kq) Average:
Average log:
C1-58-01-01 0.345 U -1.1 UCL:
C1-SB8-01-02 0.83 8 -0.2 Maximum:
C1-SB-02-01-AV 1.28 0.2
C1-58-02-02 0.325 W -1.1
C1-SB-03-01 218 0.7
C1-5B8-03-02 0.86 & -0.2
C1-58-04-01 3.8 1.3
C1.58-04-02 2.4 0.9
C1-SB-04N-02 0.365U -1.0
C1-SB-05-01-AV 258 0.9
C1-58-05-02 0.908 -0.1
C1-SB-06-01 2.6 1.0
C1-SB-08-02 0.445U -0.8
C1-88-07-01 6.1 1.8
C1-SB-07-02 1.38 0.3
C1-SB-30-01 1.68 0.5
C1-SB-31-01 1.98J 0.6

13/17
1.74
0.22
3.10
6.10

Sample Std. Dev.
Sample Std. Dev.

(log value)

1.49
0.87



]

EFFLUENT Do ARGE LINE

INORGANIC: BARIUM
Sample Location |Concentration Log of
(mg/kg) Concentration
{mg/kg)

C1-58-01-01 111 4.7
C1-SB8-01-02 98 4.6
C1-SB-02-01-AV 86.8 4.5
C1-5B-02-02 75.3 43
C1-58-03-01 168 5.1
C1-SB-03-02 133 4.9
C1-SB-04-01 157 5.1
C1-58-04-02 334 5.8
C1-5B8-04N-02 170 51
C1-SB8-05-01-AV 167 5.1
C1-5B-05-02 494 6.2
C1-5B-06-01 137 4.9
C1-58-06-02 136 4.9
C1-58-07-01 215 54
C1-5B-07-02 184 52
C1-SB-30-01 145 5.0
C1-5B-31-01 106 4.7

Frequency:
Average:
Average log:
UCL:
Maximum:

17/17
171.59
5.03
21415
494.00

Sample Std. Dev.
Sample Std. Dev.
(log value)

102.20
0.47



HD

EFFLUENT DIS.. . .4GE LINE

INORGANIC: BERYLLIUM
Sample Location |Concentration Q Log of
{mg/kg) Concentration Frequency:
(mg/kq) Average:
Average log:
C1-SB-01-01 108 0.0 uCL:
C1-5B-01-02 1.6 0.5 Maximum:
C1-58-02-01-AV 1.55 0.4
C1-58-02-02 1.6 0.5
C1-SB8-03-01 1.7 0.5
C1-58-03-02 1.6 0.5
C1-5B-04-01 118 0.1
 C1-58-04-02 1.8 0.6
C1-58-04N-02 0.87 8B -0.1
C1-SB-05-01-AV 1.7 0.5
C1-5B-05-02 1.7 0.5
C1-SB-08-01 1.6 0.5
C1-SB-06-02 2.4 0.9
C1-8B-07-01 1.9 0.6
C1-5§B-07-02 2.3 0.8
C1-S8-30-01 1.6 0.5
C1-SB-31-01 1.5 0.4

17/17
1.62
0.45
1.83
2.40

Sample Std. Dev.
Sample Std. Dev.

(log value)

0.39
0.26



LTI

Ty

(

EFFLUENT DISCHARGE LINE

INORGANIC: MANGANESE
Sample Location |Concentration Log of
(mg/kg) Concentration
(mg/kg)

C1-5B-01-01 683 6.5
C1-58-01-02 751 6.6
C1-5B-02-01-AV 721 6.6
C1-5B8-02-02 762 6.6
C1-58-03-01 477 6.2
C1-5B-03-02 587 6.4
C1-5B-04-01 774 6.7
C1-SB-04-02 1620 7.4
C1-5B-04N-02 1030 6.9
C1-5B8-05-01-AV 890 6.8
C1-58-05-02 2850 8.0
C1-58-06-01 627 6.4
C1-58-06-02 1140 7.0
C1-58-07-01 872 6.8
C1-88-07-02 1190 7.1
C1-S8-30-01 1370 7.2
C1-8B-31-01 695 6.5

Frequency:
Average:
Average log:
UCL:
Maximum:

17/17
1002.29
6.81
1230.29
2850.00

Sample Std. Dev.
Sample Std. Dev.
(log value)

561.98
0.43



(RIS

EFFLLEN$ uio.HARGE LIME

INORGANIC: MERCURY
Sample Location |Concentration Q Log of
{mg/kg) Concentration Frequency:
(mg/kq) Average:
Average log:
C1-58-01-01 0.055U -2.9 UCL:
C1-5B-01-02 0.055U -2.9 Maximum:
C1-5B8-02-01-AV o1 -2.2
C1-5B-02-02 0.055 U -2.9
C1-58-03-01 0.23 -1.5
C1-5B-03-02 0.14 -2.0
C1-SB-04-01 8.8 2.2
C1-5B-04-02 0.33 1.1
C1-5B-04N-02 2.4 0.9
C1-SB8-05-01-AV 0.384 -1.0
C1-5B-05-02 0.06U -2.8
C1-5B8-06-01 0.08U -2.8
C1-58-06-02 0.055 U -2.9
C1-58-07-01 0.06 U -2.8
C1-58-07-02 0.055 U -2.9
C1-5B8-30-01 0.20 -1.6
C1-58-31-01 0.06U -2.8

8/17
0.77

-1.88

1.59
8.80

Sample Std. Dev.
Sample Std. Dev.

(log value)

2.14
1.47
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A1

EFFLUENT DISur « «+GE LINE

INORGANIC: THALLIUM
Sample Location |Concentration Q Log of
(mg/kg) Concentration
(markg)

C1-SB-01-01 148 0.3
C1-SB-01-02 0.998B 0.0
C1-SB-02-01-AV 1.358B 0.3
C1-SB-02-02 1.68 0.5
C1-SB-03-01 198 0.6
C1-58-03-02 1.18 0.1
C1-5B8-04-01 0.67 BJ -0.4
C1-5B-04-02 0.115 U -2.2
C1-SB-04N-02 0.12U -2.1
C1-5B-05-01-AV 0.84 BU -0.2
C1-5B-05-02 0.47 U -0.8
C1-58-06-01 0.48 U -0.7
C1-5B-06-02 0.445 U -0.8
C1-5B-07-01 0.49 U -0.7
C1-5§8-07-02 0.445 U -0.8
C1-SB-30-01 118 0.1
C1-8B-31-01 t.78 0.5

Frequency:
Average:
Average log:
UCL:
Maximum:

10117
0.90
-0.37
1.66
1.90

Sample Std. Dev.
Sample Std. Dev.

(log value)

0.55
0.83



b7

EFFLUENT D‘bv. .AGE LINE

INORGANIC: VANADIUM
Sample Location |Concentration Log of
{mg/kg) Concentration
{mg/kg)

C1-58-01-01 23.5 3.2
C1-SB-01-02 21.3 31
C1-58-02-01-AV 28.0 3.3
C1-SB-02-02 271 3.3
C1-SB8-03-01 28.6 3.4
C1-SB-03-02 24.4 3.2
C1-SB-04-01 23.4 3.2
C1-5SB-04-02 17.2 2.8
C1-SB-04N-02 27.9 3.3
C1-SB-05-01-AV 47.2J 3.9
C1-5B-05-02 74.4) 4.3
C1-SB-06-01 43.4J 3.8
C1-58-08-02 456 J 3.8
C1-5B-07-01 60.4J 4.1
C1-§B-07-02 30.7 34
C1-SB-30-01 328 3.5
C1-SB-31-01 23.9 3.2

Frequency: 17,17
Average: 34.09 Sample Std. Dev.
Average log: 3.45 Sample Std. Dev.
UCL: 41.14 (log value)
Maximum: 74.40

15.91
0.39
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EFFLUENT DISCHARGE LINE

INORGANIC. INC
Sample Location |Concentration Log of
{mg/kg) Concentration
(ma/kg)
C1-58-01-01 108 4.7
C1-5B-01-02 B2.7 4.4
C1-58-02-01-AV 100.6 4.6
C1-5B-02-02 84 4.4
C1-58-03-01 182 5.1
C1-5§8-03-02 172 51
C1-5SB-04-01 2170 1.7
C1-58-04-02 171 5.1
C1-5B-04N-02 R
C1-SB-05-01-AV 176 J 5.2
C1-8B-05-02 239 J 55
C1-SB-06-01 67.3 4.2
C1-SB-06-02 117 4.8
C1-5B8-07-01 95.2 4.6
C1-SB8-07-02 105 4.7
C1-58-30-01 131 4.9
C1-58-31-01 588 6.4

Frequency:
Average:
Average log:
UCL:
Maximum:

16/16
285.43
508
409.64
2170.00

Sample Std. Dev.
Sample Std. Dev.
(log value)

517.37
0.87



(

ON-SITE - AIR
VOC: ACETALDEHYDE (TIC)
Sample Localion Concentration Concentration Q Log of
(mg/m3) (ppb) Concentration
(mg/kg)
C1-AR-01 0.0165 9.2 J -4.1
C1-AR-02-AV R
C1-AR-03 0.0081 4.5 IN -4.8
C1-AR-04 0.0059 33 J -5.1
C2-AR-B NR
C2-ARC AR
C2-AR-D NR
C2-AR-E-AV NR

Frequency:
Average:
Average log:
UCL:
Maximum:

* - The 95% UCL concentration exceeds the maximum concentration detected in the samples.

NR - Not Reported

3/3

0.010 Sample Std. Dev.
-4.68 Sample Std. Dev.

0.152° (log value)
0.0165

0.006
0.53



(RIS
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H

ON-SITE - AIR
VOC: BENZENE
Sample Location Concentration Concentration Q Log of
(mg/m3) (ppb) Concentration
{mg/m3)

C1-AR-01 0.0064 2.0 w -5.1
C1-AR-02-AV 0.0088 2.8 w -4.7
Ct-AR-03 0.0096 3.0 w -4.6
C1-AR-04 0.0064 2.0 w -5.1
C2-ARB 0.0032 1.0 w -5.7
C2-ARC 0.0026 0.80 J -6.0
C2.-AR-D 0.0013 0.40 J -6.7
C2-AR-E-AV 0.0022 0.70 J -6.1

Frequency:
Average:
Average log:
UCL:
Maximum:

* -"The 95% UCL concentration exceeds the maximum concentration detected in the samples.

3/8
0.005
-5.50
06.012°
0.0026

Sample Std. Dev.
Sample Std. Dev.

(log value)

0.003
0.73



ON-SITE - AIR
VOC: DICHLORODIFLUOROMETHANE
Sample Location Concentration Concentration Q Log of
(mg/m3) (ppb) Concentration Frequency: 3/8
(mg/m3) Average: 0.008 Sample Std. Dev. 0.004
Average log: -4.93 Sample Std. Dev. 0.5%
C1-AR-O1 0.0099 2.0 J -4.6 UCL: 0.013° (log value)
C1-AR-02-AV 0.0109 2.2 J -4.5 Maximum: 0.0109
C1-AR-03 0.0148 3o w -4.2
C1-AR-04 0.0109 2.2 J -4.5
C2-AR-B 0.0049 1.0 w -5.3
C2-ARC 0.0049 1.0 w -5.3
C2-AR-D 0.0049 1.0 w -5.3
C2-AR-E-AV 0.0037 0.75 w -5.6

* - The 95% UCL concentration exceeds the maximum concentration detected in the samples.

(RIS
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ON-SITE - AIR
VOC: HEXANE
Sample Location Concentration  Concentration Q Log ot
(mg/m3) (ppb) Concentration
(mg/m3)
C1-AR-01 R
C1-AR-02-AV R
C1-AR-03 R
C1-AR-04 R
C2-AR-B 0.0035 1.0 w -5.6
C2-ARC 0.0035 1.0 w -5.6
C2-AR-D 0.0108 3.0 J -4.6
C2-AR-E-AV 0.0014 0.40 J -6.6

Frequency:
Average;
Average log:
UCL:
Maximum:

* - The 95% UCL conceniration exceeds the maximum concentration detected in the samples.

2/4
0.005
-5.60
0.163°
0.0106

Sample Std. Dev.
Sample Std. Dev.

(log value)

0.004
0.82



W
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ON-SITE - AIR
VOC: METHYLENE CHLORIDE
Sample Location Concentration  Concentration Q Log of
{mg/m3)} {ppb) Concentration
{mg/m3)

C1-AR-01 0.0156 45 w -4.2
C1-AR-02-AV 0.022§ 6.5 w -3.8
C1-AR-03 0.0260 7.5 w -3.6
C1-AR-04 0.0156 4.5 w -4.2
C2-ARB 0.0010 0.3 uB -6.9
C2-ARC 0.0035s 1.0 w -5.7
C2-AR-O 0.0208 6.0 BJ -3.9
C2-AR-E-AV 0.0023 0.65 uB -6.1

Frequency:
Average:
Average log:
UCL:
Maximum:

* - The 95% UCL concentration exceeds the maximum concentration detected in the samples.

1/8
0.013
-4.78
0.119°
0.0208

Sample Std. Dev.
Sample Std. Dev.

(log value)

0.010
1.24
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-5.5

} ON-SITE - AIR
VvOC: TETRACHLOROETHENE
Sample Location Concentration  Concentration Q Log of
{mg/m3) {ppdb) Concentration Frequency: 1/8
{mg/m3) Average: 0.023 Sample Std. Dev.
Average log: -4.20 Sample Std. Dev.
C1-AR-01 0.030§ 4.5 W -3.5 UCL: 0.093° {log value)
C1-AR-02-AV 0.0440 6.5 Ww -3.1 Maximum: 0.0041
C1-AR-03 0.0508 7.5 w -3.0
C1-AR-04 0.0305 4.5 w 3.5
C2-AR-B 0.0068 1.0 w -5.0
C2-ARC 0.0068 1.0 uw -5.0
C2-AR-D 0.0068 1.0 w -5.0
C2-AR-E-AV 0.0041 0.60 J

* - The 95% UCL concentration exceeds the maximum concentration detected in the samples.

0.019
1.02



ON-SITE - AIR
VOC: TOLUENE
Sample Location Concentration  Concenlration Q Log of
(mg/m3) (ppb) Concentration Frequency: 4/8
(mg/m3) Average: 0.012  Sample Std. Dev. 0.010
Average log: -4.90 Sample Std. Dev. 1.09
C1-AR-01 0.0169 4.5 w -4.1 UCL: 0.062 ° (log value)
C1-AR-02-AV 0.0203 5.4 J -3.9 Maximum: 0.0203
C1-AR-03 0.0282 7.5 w -3.6
C1-AR-04 0.0169 4.5 w -4.1
C2-AR-B 0.0028 0.70 J -5.9
C2-ARC 0.0019 0.50 w -6.3
C2-AR-D 0.0038 1.0 J -5.6
C2-AR-E-AV 0.0032 0.85 J -5.7

* - The 95% UCL concentration exceeds the maximum concentration detected in the samples.

-
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ON-SITE - AIR
VOC: TRICHLOROETHENE
Sample Location Concentration  Concentration Q Log of
(mg/m3) (ppb) Concentration Frequency: 2/8
(mg/kg) Average: 0.008 Sample Std. Dev. 0.006
Average log: -5.14 Sample Std. Dev. 1.01
C1-AR-01 0.0107 2.0 w -4.5 UCL: 0.040° (log value)
C1-AR-02-AV 0.0148 2.75 w -4.2 Maximum: 0.0016
C1-AR-03 0.0161 3.0 W -4 .1
C1-AR-04 0.0107 2.0 w -4.5
C2-ARB 0.0011 0.20 J -6.8
C2-ARC 0.0054 1.0 w -5.2
C2-AR-D 0.0054 1.0 w -5.2
C2-AR-E-AV 0.0016 0.30 J -6.4

* - The 95% UCL concentration exceeds the maximum concentration detected in the samples.




RIS

[

DOWNWIND - AIR

VOC: ACETALDEHYDE (TIC)
Sample Location Concentration Concentration Q Log of
(mg/m3) (ppb) Concentration
(mg/m3)
C1-AR-05 0.0324 18.0 JN -3.4
C1-AR-08 0.0142 7.9 JN -4.3
C2-AR-A AR

Frequency: 2/2
Average: 0.023 Sample Std. Dev.
Average log: -3.84 Sample Std. Dev.
UCL: 2.394° (log value)
Maximum: 0.032

* - 95% UCL concentration exceeds the maximum concentration detected in the samples.

NR - Not Reported

0.013
0.58



(

DOWNWIND - AIR

VOC: ACROLEIN
Sample Location Concentration  Concentration Q Log of
(mg/m3) (ppb) Concentration
(mg/m3)
C1-AR-05 0.0275 12.0 J -3.6
C1-AR-08 0.0206 9.0 w -3.9
C2-AR-A 0.0069 3.0 w -5.0

Frequency:
Avearage:
Average log:
UCL:
Maximum:

* - 95% UCL concentration exceeds the maximum concentration detecled in the samples.

1/3
0.018
-4.15
3.227°
0.0275

Sample Std. Dev.
Sample Std. Dev.

(log value)

0.010
0.73



GROUND WAL, .

vOC: ACETONE
Sample Location |[Concentration Q Log of
(mg/t) Concentration Frequency: 11/48
_(mgq/}) Average: 4.60 Sample Std. Dev. 18.81
Average log: -3.50 Sample Std. Dev. 2.83
C1 1204 4.8 UCL: 10.85 (log value)
C-2 5 1.6 Maximum: 120.00
C-3 0.005 W -5.3
C-4 0.05W ' -3.0
C-5-AV R
C-6 0.005 W -5.3
c-7 0.005 W -5.3
C-8-AV 0.00725 W -4.9
C-9 0.014 U -4.3
C-10 14 2.8
DMW-1 0.031 W -3.5
DMW-2 0.005 W -5.3
DMW-3 0.005 W -5.3
DOMW-4 0.005 UV -5.3
DMW-5 0.035J -3.4
DMW-6 0.005 W -5.3
DMW-7 0.05w -3.0
DMW-8 0.025 W 3.7
DMW-g o.o05 W -3.0
DMW-10 0.005 W -5.3
DMW-11 2.2 0.8
MW-101 0.005 W -53
MW-102 0.005 W -5.3
MW-103 0.005 W -5.3
MW-104-AV 0.065J -2.7
OW-1 0.125U -2.1
OW-2 0.041J -3.2
OW-4 0.049 ) -3.0
OwW-10 0.005 U -5.3
Ow-11 0.005 W -53
OW-12 0.005UV -5.3
Ow-13 0.005 W -5.3
OW-14 0.005U -5.3
TW-1 0.005U -5.3




TW-2
TW-3
TW-4
TW-5
TW-5A
TW-6
TW-7
TW-8
TW-9
TW-10
TW-11
TW-12
TW-13
TW-14
TW-15

0.0065 W
0.005 W
S0J
224
6.5
0.005 W
005UV
0.25 W
0.005Uv
0.005 W
0.005 W
0.005 W
0.005 W
0.005 U
0.005U

-5.3
3.9
KIS
1.9
-5.3
-3.0
-1.4
-5.3
-5.3
-5.3
-5.3
-5.3
-5.3
-5.3



T
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GROJM)W&...

VOC: BENZENE
Sample Location |Concentration Q Log of
(mg/l}) Concentration
(mg/l)

C-1 16 2.8
C-2 0.24 -1.4
Cc-3 0.001 J -6.9
C4 0.17 -1.8
C-5-AV 0.0285 J -3.6
C-6 0.005 W -5.3
Cc-7 0.007 J -5.0
C-8-AV 0.005 W -5.3
cC-9 0.005 W -5.3
C-10 0.31J -1.2
DMW-1 0.051J -3.0
DMW-2 0.005 W -5.3
DMW-3 0.049 -3.0
DMW-4 0.005 U -5.3
DMW-5 0.005 U -5.3
DMW-6 0.005 W -5.3
DMW-7 0.22J -1.5
DMW-8 0.18J -1.7
DMW-9 0.62J -0.5
OMW-10 0.005 W -5.3
OMW-11 0.12 2.1
MW-101 0.005 U -5.3
MW-102 0.005 W -5.3
MW-103 0.005 W -5.3
MW-104-AV 0.001U -4.6
OW-1 0.23J -1.5
Oow-2 0.072J -2.6
Oow-4 0.0414J -3.2
OW-10 0.005U -5.3
OW-11 0.005 W -5.3
OW-12 0.005 U -5.3
OwW-13 " 0.005 W -5.3
OW-14 0.005 U -5.3
TW-1 0.009 J -4.7

Frequency:
Average:
Average log:
UCL:
Maximum:

23/49
0.81
-3.62
2.07
16.00

Sample Std. Dev.
Sample Std. Dev.

(log value)

2.78
2.40



RIS

00

TW-2
TW-3
TW-4
TW-5
TW-5A
TW-6
TW-7
TW-8
TW-9
TW-10
TW-11
TW-12
TW-13
TW-14
TW-15

0.005 W
0.005 W
1.8J
10
5.2
0.026 J
0.17
4.2
0.005U
0.005 W
0.005W
0.005U
0.005U
0.005 U
0.005U

54

-5.3
0.6
23
1.6
-3.8
-1.8
1.4
-5.3
-5.3
-5.3
-5.3
-5.3
-5.3
-56.3



Lafi10

SERIN
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vOC: CARBON TETRACHLORIDE
Sample Location [Concentration Q Log ot
(mg/1) Concentration
{mg/l)
C-t 3s 3.6
C-2 0.19 -1.7
C-3 0.042 -3.2
C4 0.05V -3.0
C-5-AV R
C-6 0.002J -6.2
c7 0.054 J -2.9
C-8-AV 0.005 W -5.3
Cc-9 0.003 J -5.8
C-10 0.73J -0.3
DMW-1 0.24 -1.4
OMW-2 0.005 W -5.3
DMW-3 0.034 -3.4
DMW-4 0.035 -3.4
OMW-S 0.005UV -5.3
DMW-6 0.124 -2.1
DMW-7 0.23J -1.§
DMW-8 0.14J -2.0
DMW-9 0.016J -4.1
DMW-10 0.092J -2.4
OMW-11 0.12 -2.1
MW-101 0.005V -5.3
MW-102 0.052J -3.0
MW-103 0.005 W -5.3
MW-104-AV 0.01U -4.6
Oow-1 0.125 U -2.1
Oow-2 0.0125 W -4.4
ow4 0.05 W -3.0
ow-10 0.005 U -5.3
Oow-1t 0.005 W -5.3
OwW-12 0.2 -1.8
Oow-13 < 0.005 W -5.3
OwW-14 0.005U -5.3
TW-1 0.005 U -5.3

Frequency:
Average:
Average log:
UCL:
Maximum:

24/48
1.44
-3.22
3.43
35.00

Sample Std. Dev.
Sample Stid. Dev.

(log value)

561
2.43
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TW-2
TW-3
TW-4
TW-5
TW-5A
TW-6
TW-?7
TW-8
TW-9
TW-10
TW-11
TW-12
TW-13
TW-14
TW-15

0005 W
0.005 W
13J
125U
0.09J
0874
13J
3.3J
0.057
0.005 W
0.005W
0.005U
0.005U
0.005U
0.005 U

-5.3
-5.3

2.6
0.2

-2.4
-0.1

2.6
1.2

-2.9
-5.3
-5.3
-5.3
-5.3
-5.3
-5.3
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VOC: CHLOROFORM
Sample Location ]Concentration Log of
(mg/t) Concentration
(mg/i)
C-1 55 4.0
C-2 0.99 0.0
c3 0.016 U -4.1
C-4 0.05W -3.0
C-5-AV 0.035J -3.4
c-6 0.009 J -4.7
c-7 0.15J -1.9
C-8-AV 0.005 W -5.3
C-9 0.005 W -5.3
C-10 1.4 0.3
OMW-1 081J -0.2
DMW-2 0.00tJ -6.9
DMW-3 0.26 J -1.3
DMW-4 0.02U -3.9
DMW-5 0.065 U 2.7
DMW-6 0.065 W -2.7
OMW-7 0.724 -0.3
DMW-8 0.45) -0.8
DMW-9 0.45J -0.8
DMW-10 0.14J -2.0
DMW-11 0.43 -0.8
MW-101 0.019 -4.0
MW-102 0.0335 W -3.4
MW-103 0.006 J -5.1
MW-104-AV 0.01U -4.6
Oow-1 1.4 0.3
Ow-2 0.021J -3.9
Oow-4 0.056 J -2.9
OW-10 0.005 U -5.3
OW-11 0.005 W -5.3
OwW-12 0.013 U -4.3
OW-13 < 0.005 W -5.3
OW-14 0.005U -5.3
TW-1 0.005U -5.3

Frequency:
Average:
Average log:
UCL:
Maximum:

23/49
2.80
-2.93
12.82
55.00

Sample Std. Dev.
Sample Std. Dev.

(log value)

10.83
2.71
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TW-2
TW-3
TW-4
TW-5
TW-5A
TW-6
TW-7
TW-8
TW-9
TW-10
TW-11
TW-12
TW-13
TW-14
TW-15

0.005 W
0.005 W
8.5J
9.3
3.4
0.0265U
0.255U
53
0.005U
0.005 W
0.005 W
0.005U
0.005U
0.005U
0.005U

-5.3
-5.3
2.1
2.2
1.2
-3.6
-1.4
4.0
-5.3
-5.3
-5.3
-5.3
-5.3
-5.3
-5.3
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GROUND W§~

VOC: 1,2-DICHLOROETHANE
Sample Location [Concentiation Q Log of
{mg/l) Concentration
{mg/l)

C 23 31
C-2 0.28 -1.3
C-3 0.004 ) -5.5
C4 1.3 0.3
C-5-AV 0.145J -1.9
Cc-6 0.011J -4.5
c-7 0.024 ) -3.7
C-8-AV 0.005 W -5.3
C-9 0.005 W -5.3
C-10 0.38 J -1.0
DMW-1{ 0.12J -2.1
OMW-2 0.005 W -5.3
DMW-3 0.12 -2.1
DMW-4 0.005 U -5.3
DMW-§ 0.031 -3.5
DMWw-6 0.005 W -5.3
DMw-7 0.45J -0.8
DMW-8 0.099J -2.3
OMW-9 0.72J -0.3
DMW-10 0.005 W -5.3
DMW-11 0.15 -1.9
MW-101 0.005 V -5.3
MW-102 0.005 W -5.3
MW-103 0.005 W -5.3
MW-104-AV 0.01 U -4.6
OW-1 0.46 -0.8
Oow:-2 0.012J -4.4
OW-4 0.05W -3.0
OW-10 0.005U -5.3
OW-11 0.005 W -5.3
OW-12 0.005 U -5.3
OW-13 © 0.005 W -5.3
OW-14 0.005UV -5.3
TW-1 0.005 U -5.3

Frequency:
Average:
Average log:
UCL:
Maximum:

22/49
0.73
-3.53
1.49
23.00

Sample Std. Dev.
Sample Std. Dev.

(log value)

3.33
2.30



TW-2
TW-3
TW-4
TW-5
TW-5A
TW-6
TW-7
Tw-8
TW-9
TW-10
TW-11
TW-12
TW-13
TW-14
TW-15

0.005 W
0.005 W
1.3J
4.6
1.8
0.067J
0.05U
0.25U
0.003 4
0.005 W
0.005 W
0.005U
0.005U
0.005Uu
0.005 UV

-5.3
-5.3
0.3
1.5
0.6
-2.7
-3.0
-1.4
-5.8
-5.3
-5.3
-5.3
-5.3
-5.3
-5.3
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VvOC: 1,1-DICHLOROETHENE
Sample Location |Concentration Q Log of
{mg/) Concentration Frequency: 13/49
{mg/i) Average: 0.10 Sample Std. Dev. 0.32
Average log: -4.39 Sample Std. Dev. 1.65
C- 1.7 0.5 UCL: 0.10 (log value)
C-2 0.005 U -5.3 Maximum: 1.70
C-3 0.005U -5.3
C-4 0.016 J -4.1
C-5-AV 0.004 J -5.5
Cé 0.001 J -6.9
C-7 0.016 J -4.1
C-8-AV 0.005 W -5.3
c-9 0.005 W -5.3
C-10 : 0.054 ) -2.9
OMW-1 0.031 W -3.5
OMW-2 0.005 W -5.3
DMW-3 0.01% -4.5
DMW4 0.005 U -5.3
OMW-5 0.005 U -5.3
DMW-6 0.005 W -5.3
DMW-7 0.036J -3.3
DMW-8 0.015J -4.2
DMW-9 0.05 W -3.0
DMW-10 0.009J -4.7
DMW-11 0.005 U -53
MW-101 0.005 U -5.3
MW-102 0.005 W -5.3
MW-103 0.005 W -5.3
MW-104-AV 0.01U -4.6
OwW-1 0.125 U -2.1
: Oow-2 0.0125 W -4.4
= Oow-4 0.05 W -3.0
~ OwW-10 0.005 U -5.3
& OW-11 0.005 W 5.3
E ow-12 0.005 U -5.3
Ow-13 < 0.005W -5.3
OW-14 0.005U -5.3
TW-1 0.005UV -5.3




—

TW-2
TW-3
TW-4
TW-S
TW-SA
TW-6
TW-7
Tw-8
TW-9
TW-10
TW-11
TW-12
TW-13
TW-14
TW-15

0.005 W
0.005 W
084
1.25U
0.27 4
0.0024
o.0o5U
0.25U
0.005U
0.005 W
0.005 W
0.005U
0.005U
0.005U
0.005U

s

-53
-0.2
0.2
-1.3
-6.2
-3.0
-1.4
-5.3
-5.3
-5.3
-5.3
-5.3
-5.3
-5.3
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VOC: 1,2-DICHLOROETHENE (TOTAL)
Sample Location [Conceniration Q Log of
(mg/l) Concentration
{mg/l)

C-t 20 3.0
C-2 3.2 1.2
C-3 0.022 -3.8
C-4 1.4 0.3
C-5-AV 0.505 4 -0.7
C-6 0.078 4 -2.6
c7 0.048 J -3.0
C-8-AV 0.0005 J -7.6
Cc-9 0.005 W -5.3
C-10 0.52J -0.7
OMW-1 0.24J -1.4
DMW-2 0.005J -5.3
OoMwW-3 0.34 ) -1
DMW-4 0.005 J -5.3
DMW-S 0.015 -4.2
DMW-6 0.02J -3.9
DMW-7 1.74 0.5
DMw-8 0.4 -0.9
DMW-9 1.6J 0.5
DMW-10 0.031 4 -3.5
DMW-11 0.73 -0.3
MW-101 0.005 UV -5.3
MW-102 0.008 J -4.8
MW-103 0.005 W -5.3
MW-104-AV 0.004 J -5.5
Oow-1 3 1.1
Ow-2 0.22J -1.5
OwW+4 1.3J 0.3
Oow-10 0.005 U -5.3
ow-11 0.005 W -5.3
Ow-12 0.008J -4.8
OwW-13 < 0.005 W -5.3
OW-14 o.005U -63
TW-1 0.005U -5.3

Frequency:
Average:
Average log:
UCL:
Maximum:

34/49
1.87
-2.96
20.19
39.00

Sample Sid. Dev.
Sample Std. Dev.
(log value)

6.466
2.86
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TW-2
TW-3
TW-4
TW-5
TW-5A
TW-6
TW.7
TW-8
TW-9
TW-10
TW-11
TW-12
TW-13
TW-14
TW-15

0.005 W
0.005 W
1.7J
39

15J
0.092J
0.05U

0.5
0.007 J
0.005W
0.001J
0.005U
0.005U
0.005U
0.003J

-5.3
-5.3
0.5

37

2.7

-2.4
-3.0
-0.7
-5.0
-5.3
-6.9
-5.3
-5.3

-5.3

-5.8



GRQJBDW&.._..

vOC: TRICHLOROETHENE
Sample Location |Concentration Q Log ot
(mg/l) Concentration
{(mg/t)
C-1 180 52
C-2 0.44 -0.8
C-3 0.022 -3.8
C4 0.025 J -3.7
C-5-AV 0.066 J -2.7
C-6 0.092 4 ‘2.4
c-7 0.16 J -1.8
C-8-AV 0.003 J -5.8
C-9 0.008 J -4.8
C-10 0.78J -0.2
OMW-1 084 J -0.2
DMW-2 0.008 J -4.8
DMW-3 0.35J -1.0
DMW-4 0.077 -2.8
DMW-5 0.001J -6.9
DMW-6 0.097 J -2.3
DMW-7 0.76 J -0.3
DMW-8 0.94J -0.1
DMW-9 0.2 -1.6
DMW-10 0.15J -1.9
DMW-11 0.48 -0.7
MW-101 0.002 J -6.2
MW-102 0.13J -2.0
MW-103 0.0009 J -7.0
MW-104-AV 0.01 U -4.6
OW-1 2 0.7
Oow-2 0.019J -4.0
OW+4 0.35J -1.0
OwW-10 0.005 U -5.3
OowW-11 0.005 W -5.3
OW-12 0.27 -1.3
OwW-13 + 0.005 W -5.3
OwW-14 0.005U -5.3
TW-1 0.006 J -5.1

Frequency:
Average:
Average log:
UCL:
Maximum:;

39/49
4 .55 Sample Std. Dev. 25.80
-2.90 Sample Std. Dev. 2.76
15.31 (log value)
180.00



TW-2
TW-3
TW-4
TW-5
TW-5A
TW-6
TW-7
TW-8
TW-9
TW-10
TW-11
TW-12
TW-13
TW-14
TW-15

0.007 J
0.003J
1)
1.4)
0.81
0.067 J
0.27
21J
0.004 J
0.005 W
0.005 W
0.005 U
0.005U
0.005U
0.003 4

50
-5.8
2.4
0.3
-0.2
-2.7
-1.3
3.0
-5.5
-5.3
-5.3
-5.3
-5.3
-5.3

.-5.8
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vOC: VINYL CHLORIDE
Sample Location |[Concantration Q Log of
{mg/l) Concentration Frequency: 12/47
{mg/t) Average: 0.20 Sample Std. Dev. 0.61
Average log: -4.06 Sample Std. Dev. 1.94
C1 0.56 -06 UCL: 0.31 {log value}
C-2 0.38 -1.0 Maximum: 3.30
C3 0.005 U -5.3
C4 0.91 -0.1
C-5-AV R
C-6 0.003 4 -5.8
c7 0.005J -53
C-8-AV 0.005 W -5.3
Cc-9 0.005 W -53
c-10 0.051 4 -3.0
DMW-1 0031 W -35
OMw-2 0.005 W -5.3
DMW-3 0.005 U -5.3
OMW-4 0.005 U -5.3
DMW-5 0.005 U -5.3
DMW-6 0.005 W -5.3
DMW-7 o.o5WwW -3.0
OMW-8 0.025 W -3.7
OMW-9 1J 0.0
DMW-10 0.005 W -5.3
DMW-11 0.13 -2.0
MW-101 0.005 UV -5.3
MW-102 0.005 W -5.3
MW-103 0.005 W -5.3
o MW-104-AV 0.01U -4.6
= OwW-1 0.125 U -2.1
ow-2 0.02J -3.9
= OwW-4 0.05W -3.0
by OW-10 0.005 U -5.3
OwW-11 0.005 W -5.3
Ow-12 0.005 U -5.3
Ow-13 © 0.005 W -5.3
Oow-14 0.005 U -5.3
TW-1 0.005 UV -5.3




WD

TW-2
TW-3
TW-4
TW-5
TW-5A
TW-6
TW-7
TW-8
TW-9
TW-10
TW-11
TW-12
TW-13
TW-14
TW-15

0.005 W
0.005 W

33
2.4
0.02J
oo5U
0.25UV
0.005 U
o.005W
0.005 W
0.005U
0.005U
0.005U
0.005U

-52
-$.3

1.2
0.9

-3.9

-3.0
-1.4
-53
-5.3
-5.3
-5.3
-5.3
-5.3
-5.3
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GROUND v, ER
SVOC: BIS(2-CHLOROETHYL)ETHER
Sample Location Concentration Log of
(mg/l) Concentration
(mg/l)

C2-GW-C1-AV 020 -1.6
c-2 0.165U -1.8
C-3 0.005U -5.3
C2-GWLC4 0.017 -4.1
C2-GWLCS 011D -2.2
C2-GW<Cs 0.005 U -5.3
ca2GwCy 0.005 W -5.3
C2-Gw<(Cs 0.0055 U -5.2
C2-GW<C9 0.006 U -5.1
C2-GW<C10 0.007 J -5.0
C2-GW-DMW1 0.005U -5.3
C2-GW-DMW2 0.0055 U -5.2
DMW-3 0.005J -5.3
DMW-4 0.005 U -5.3
C2-GW-DMWS 0.005 W -5.9
C2-GW-DMWS 0.0055 U -5.2
C2-GW-DMW7 0.027 -3.6
C2-GW-DMWS 0.005 U -5.3
C2-GW-DMW9 0.087 -2.4
C2-GW-DMW10 0.005 U -5.3
C2-GW-DMW11 0.0055V -5.2
C2-GW-MW101 0.0055 U -5.2
C2-GW-MW102 0.005U -5.3
C2-GW-MW103 0.006 U -5.1
C2-GW-MW104-AV 0.00525 UV -5.2
Ow-1 0.017 J -4.1
C2-GW-Ow2 0.0055 U -5.2
C2-GW-OW4 0.005 U -5.3
OW-10 0.005U -5.3
C2-GW-0W11 0.0055 UV -5.2
OwW-12 0.005 U -5.3
C2-GW-0W13 0.005U -5.3
OW-14 0.005 U -5.3
TW-1 0.05UV -3.0

Frequency:
Average:
Average log:
UCL:
Maximum:

9/49
0.02

-4.87

0.02
0.20

Sample Std. Dev. 0.040
Sample Std. Dev. 0.98
(log value)
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C2-GW-TW2
C2-GW-TW3
C2-GW-Tw4
C2-GW-TWS
C2-GW-TW5A
C2-GW-TW6
C2-GW-Tw7
C2-GW-Tws-AV
TW-9
C2-GW-TW10
C2-GW-TW11
TW-12
TW-13
C2-GW-TW14
TW-15

0.005U
0.0055 U
0.005V
0.005U
0.005 U
0.005 U
0.005U
0.0055J
0.005U
0.005UV
0.005U
0.005U
0.005U
0.005U
0.005 U

54

-5.2
-5.3
-5.3
-5.3
-5.3
-5.3
-5.2
-5.3
-5.3
-5.3
-5.3

53

-5.3
-5.3



S

GROUNDWA. ...

INORGANIC: MANGANESE

Sample Location |Concentration Q Log of

(mg/i) Concentration
(mq/l)

C 468 1.5
C-2 1.3J 0.3
C-3 0.0199 -3.9
C-4 0.672J -0.4
C-5-AV 0.8945 -0.1
C-6 0.0263 -3.6
Cc-7 0.0574 J -2.9
C-8-AV 0.0098 -4.7
C-9 0.0061 B -5.1
C-t0 0.0562 J -2.9
DMW-1 0.0974 -2.3
DMW.2 0.466 -0.8
DMW-3 0.239 J -1.4
DMW-4 202 0.7
DMW-5 0.14J -2.0
DMW-6 0.114 ) ‘2.2
OMW-7 0.417 -0.9
OMW-8 0.445 -0.8
DMW-9 0.564 -0.6
DMW-10 0.0131 8B -4.3
DMW-11 0.102J -2.3
MW-101 0.167 J -1.8
MW-102 0.173J -1.8
MW-103 0.222 J -1.5
MW-104-AV 2.22J 0.8
OW-1 19.1 2.9
Oow-2 6.12 1.8
OW-4 7.32 2.0
Ow-10 5.23J 1.7
OW-11 0.0717 -2.6
OW-12 2.24 ) 0.8
OW-13 0.0657 J -2.7
OW-14 13J 2.8
TW-1 1.12J 0.1

Frequency:
Average:
Average log:
UCL:
Maximum:

49/49
1.80 Sample Std. Dev. 3.507
-0.85 Sample Std. Dev. 1.89
7.37 ({log value)

19.10



Tw-2
TW-3
TW-4
TW-5
TW-5A
TW-6
TW-7
TW-8
TW-9
TW-10
TW-11
TW-12
TW-13
TW-14
TW-15

0.149J
0.174 0
1.18J
502
4.5
0.513J
1.49J
0.722
0.39J
1.78J
03
0.181J
0.374
0.785 J
1.16 J

-1.9 ¢
-1.7
0.2
1.6
1.5
-0.7
0.4
-0.3
-0.9
0.6
-1.2
-1.7
-1.0
-0.2
0.1



( SURFACE WA( .

voC 1,2-DICHLOROETHANE
Sample Location | Concentration Q Log of
{mg/l) Concentration Frequency: 1/14
{mg/1) Average: 0.01 Sample Std. Dev. 0.003
Average log: -5.21 Sample Std. Dev. 0.34
C1-SW-03-AV 0.005 U -5.3 UCL: 0.007 (log value)
C1-SW-04 0.005 U -5.3 Maximum: 0.018
C1-SW-05 0.005 v -5.3
C1-SW-06 0.005 U -5.3
C1-Sw-07 0.005 U -5.3
Ci-Sw-08 0.005 v -5.3
C1-sw-09 0.005 U -5.3
C2-SW-03-AV 0.005 U -5.3
C2-SW-04 0.005 U -5.3
C2-SW-05 0.005 U -5.3
C2-SW-06 0.018 -4.0
C2-SW-10 0.005 UV -5.3
C2-Sw-11 0.005 U -5.3
C2-SwW-12 0.005 uJ -5.3

3
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SURFACE WAT(.

1,2-DICHLOROETHENE (TOTAL)

1,0
Sample Location Concentration
(mg/1)

C1-SW-03-AV 0.0005 J
C1-SW-04 0.0006 J
Ci1-SW-05 0.005 v
C1-SW-06 0.005 U
C1-SW-07 0.005 v
C1-SW-08 0.005 U
C1-SW-09 0.005 v
C2-SW-03-AV 0.005 U
C2-SW-04 0.028
C2-SW-05 0.10
C2-SW-06 0.12
C2-SW-10 0.005 U
C2-SW-11 0.005 U
C2-SW-12 0.005 U

Q

Log of
Concentration

o _(ma/1)

-7.
-7.
-S.
-5.
-5.
-5.
-5.
-5.
-3.
-2.
-2.
-5.
-5.
-5.

WWiw =N WWWwWwwWwwababon

Frequency:
Average:
Average log:
UCL:
Maximum:

5/14
0.02
-5.05
0.099
0.120

Sample Std. Dev.
Sample Std. Dev.

(log value)

0.04
1.54
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VoG

Sample Location

C1-SW-03-AV
Cl-SW-04
C1-SW-05
C1-SW-06
Cl1-SW-07
C1-SwW-08
C1-SW-09
C2-SW-03-AV
C2-SW-04
C2-SW-05
C2-SW-06
C2-SW-10
C2-SW-11
C2-SW-12

VINYL CHLORIDE

Concentratiun Q
(mg/1)

0.005 U
0.005 U
0.005 U
0.005 U
0.005 U
0.005 U
0.005 U
0.005 U
0.005 U
0.018

0.0

0.005 U
0.005 U
0.005 U

SURFACE WA$L-\

Log of
Concentration

__(mg/1) _

-5.
-5.
-5.
-5.
-5.
-5.
-5.
-5.
-5.
-4.
-4,
-5.
-5.
-3,

W W WU O Wi W W W W wWww

Frequency:
Average:
Average log:
UCL:
Maximum:

2/14
0.01
-5.15
0.008
0.018

Sample Std. Dev.
Sample Std. Dev.

(fog value)

0.004
0.39
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svoc

Sample Location

C1-SW-03-AV
C1-SW-04
C1-SW-05
C1-SW-06
C1-SW-07
Cl-SW-08
C1-SW-09
C2-SW-03-AV
C2-SW-04
C2-SW-05
C2-SW-06
C2-5W-10
C2-SW-11
C2-SW-12

SURFACE WATgh

BENZO(B)FLUORANTHENE
Concentration Q Log of
(mgqg/l) Concentration
e mg/)
0.0055 v -5.2
0.0055 U -5.2
0.005 U -5.3
0.005 U -5.3
0.005 U -5.3
0.005 v -5.3
0.005 v -5.3
0.005 U -5.3
0.005 U -5.3
0.005 v -5.3
0.005 v -5.3
0.005 U -5.3
0.005 U -5.3
0.005 U -5.3

Frequency:
Average:
Average log:
UCL:
Maximum:

* _ The 95% UCL exceeds the maximum concentration detected in the samples.

1/14
0.005
-5.28
0.005

0.0055

Sample Std. Dev,
Sample Std. Dev.

(log value)

0.000
0.03
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SURFACE WA‘I{\..

Log of
Concentration

- [ (.1 74 ) B

INORGANIC: ARSENIC
Sample Location Concentration
(mg/t)
C1-SW-03-AV 0.00095 uUJ
C1-SW-04 0.00095 v
C1-SW-05 0.00095 UJ
C1-SW-06 0.00095 U
C1-SW-07 0.0026 BJ
C1-SW-08 0.0059 BJ
C1-SW-09 0.00095 UJ
C2-SW-03-AV 0.001 WJ
C2-5W-04 0.001 v
C2-SW-05 0.00! UJ
C2-SW-06 0.001 v
C2-SW-10 0.001 v
C2-sw-11 0.001 v
C2-Sw-12 0.0028 B!

-7.
-7
-7.
-7.
-6.
-5.
-7.
-6.
-6.
-6.
-6.
-6.
-6.
-5.

COUOOPVDOOLO =000 O

Frequency:
Average:
Average log:
UCL:
Maximum:

3714
0.002
-6.66
0.002

0.0059

Sample Std. Dev.
Sample Std. Dev.

(log value)

0.001
0.57



INORGANIC:

Sample Location

C1-SW-03-AV
C1-SwW-04
C1-SW-05
C1-SW-06
C1-SW-07
C1-SW-08
C1-SW-09
C2-SW-03-AV
C2-SW-04
C2-SW-05
C2-5W-06
C2-SW-10
C2-SwW-11
C2-SW-12

BERYLLIUM

Concentration
(mg/1)

0.0001S5 UJ
0.00015 U
0.00015 UJ
0.00015 U
0.00015 UJ
0.00015 U
0.00015 U
0.00045 UJ
0.00045 U
0.00045 UJ
0.00045 U
0.00045 U
0.00045 U
0.00025 UJ

Q

SURFACE WAT{.

Log of

Concentration Frequency:
(mg/l) Average:
Average log:
UCL:
Maximum:

-8.
-8.
-8.
-8.
-8.
-8.
-8.
-7.
-7.
-7.
-7.
-7.
-7.
-8.

WNSNNNSNNDODODDDO®O®

0/14
0.0003
-8.30
0.0004
0.00059

Sample Std. Dev. 0.0001

Sample Std. Dev.
(log value)

0.55



INORGANIC:

Sample Location

C1-SW-03-AV
C1-SW-04
C1-SW-05
Ci1-SW-06
C1-SW-07
C1-Sw-08
Ci-SW-09
C2-SW-03-AV
C2-SW-04
C2-SW-05
C2-SW-06
C2-SW-10
C2-SW-11
C2-SW-12

CADMIUM

Concentration
(mg/1)

0.0012 BJ
0.00075 U
0.00075 UJ

0.0019 8

0.0067 J
0.00075 v

0.0017 8

0.0007 UJ

0.0007 v

0.0007 UJ

0.0007 U

0.0007 v

0.0007 U

0.0008 uJ

Q

SURFACE WA1(.

Log of
Concentration

_ . (mg/l)

-6.
-7.
-7.
-6.
-5.
-7.
-6.
-7.

—_WWWWWWwbdNOWNNN

I T T T S
NN NN NN

Frequency:
Average:
Average log:
UCL:
Maximum:

4/14
0.0013
-6.91
0.0018
0.0067

Sample Std. Dev. 0.0016

Sample Std. Dev.
(log value)

0.64
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INORGANIC:

Sample Location

C1-SW-03-AV
C1-SW-04
C1-SW-05
C1-SW-06
C1-SW-07
C1-Sw-08
C1-Sw-09
C2-5W-03-AV
C2-SW-04
C2-SW-05
C2-SW-06
C2-SW-10
C2-SW-11
C2-SW-12

MANGANESE

Concentration
(mg/1)

0.546 J
0.0534
0.211 )
0.208
3
1.77
0.0244
0.0179 J
0.347
1.83 )
1.48
0.414
0.0489

0121

Q

SURFACE WATgn

Log of
Concentration

e (mgn)

o
[,

~wo$>pi-.(.a_o,—l-;r'u

—cw®?PoN? o0

Frequency:
Average:
Average log:
UCL:
Maximum:

* . The 95% UCL exceeds the maximum concentration detected in the samples.

14/14
0.73
-1.34
6.98 *
3.0

Sample Std. Dev.
Sample Std. Dev.

(log value)

0.94
1.67
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SEDIMENT - Otg

SVoC BENZO(A)ANTHRACENE
Sample Location Concentratior. Q Log of
{mg/kg) Concentration Frequency: 18/24
SRR F R . __{maskg) . Average: 2.1 Sample Std. Dev.  4.72
Average log: -0.95 Sample Std. Dev. 1.60
C1-SD-03-01-AV 0.27 4 -1.3 UCL: 4.84 (log value)
C1-SD-03-02 0.28 J -1.3 Maximum: 11.0
C1-SD-04-01 11.0 JO 2.4
C1-SD-04-02 4.1 ) 1.4
C1-SD-05-01 0.48 ) -0.7
C1-SD-05-02 0.28J -1.3
C1-SD-06-01 0.131J -2.0
C1-SD-06-02 0.096 ! -2.3
C1-SD-07-01 0.041 ) -3.2
C1-SD-08-01 0.38 UJ -1.0
C2-5D0-03-01-AM 0.185 J -1.7
C2-SD-03-02 0.16 ) -1.8
C2-SD-04-01 15.5 UJ 2.7
C2-SD-04-02 15.5 UJ 2.7
C2-SD-05-01 0.27 ) -1.3
C2-SD-05-02 0.40 ) -0.9
C2-5D-06-01 0.18) 1.7
C2-SD-06-02 0.255 v -1.4
C2-SD-10-01 0.16 J -1.8
C2-SD-10-02 0.15 ) -1.9
C2-SD-11-01 0.18 J -1.7
C2-SD-11-02 0.102 -2.3
C2-SD-12-01 0.335 uJ -1
C2-SD-12-02 0.29 U -1.2




(_ SEDIMENT - (\ 13

svoc BENZO(B)FLUORANTHENE
Sample Location | Concentration Q Log of
(mg/kg) Concentration Frequency: 17/24
B S, - _{mag/kg) Average: 3.35 Sample Std. Dev.
Average log: -0.26 Sample Std. Dev.
C1-SD-03-01-AV 091 -0 ucL: 6.25 (log value)
C1-SD-03-02 1) 0.1 Maximum: 32.00
C1-SD-04-01 32.0 JD 3.5
C1-5D-04-02 7.6 JD 2.0
C1-sD-05-01 1.1 4 0.
C1-5D-05-02 0.64 -0.4
C1-5D-06-01 0.38 J -1.0
C1-SD-06-02 0.23 -1.5
C1-SD-07-01 0.28 v -1.3
C1-SD-08-01 0.38 UJ -1.0
CZ-SD-O3-OI-A\4 0.38 ) -1.0
C2-SD-03-02 0324 1.0
C2-5D-04-01 15.5 UJ 2.7
C2-SD-04-02 15.5 UJ 2.7
C2-sSD-05-01 0.52 J -0.7
C2-5D-05-02 0.82 ) -0.2
C2-SD-06-01 0.27 ) -1.3
C2-SD-06-02 0.255 U -1.4
C2-SD-10-01 0.54 J -0.6
C2-SD-10-02 0.35) -1.0
C2-SD-11-01 041 -0.9
C2-SD-11-02 0174 -1.8
C2-sD-12-01 0.335 uJ -1
C2-SD-12-02 0.29 UJ -1.2
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( SEDIMENT - (Q
SVoC BENZO(A)PYRENE
Sample Location Concentraticn Q Log of
(mg/kg) Concentration Frequency: 13/24
- . (ma/kg) Average: 2.29 Sample Std. Dev. 4.85
Average log: -0.52 Sample Std. Dev. 1.39
C1-SD-03-01-AV 0.875 UJ -0.1 UCL: 4.05 (log value)
C1-SD-03-02 0.85 UJ -0.2 Maximum: 13.00
C1-SD-04-01 13.0 JD 2.6
C1-SD-04-02 3.7J 1.3
C1-SD-05-01 0.58 J -0.5
C1-SD-05-02 0.42 ) -0.9
C1-SD-06-01 0.39 UJ -0.9
C1-50-06-02 0.265 UV -1.3
C1-SD-07-01 0.28 U -1.3
C1-S0-08-01 0.38 UJ -1.0
C2-SD-03-01-AM 0.385J -1.0
C2-SD-03-02 0.28) -1.3
C2-SD-04-01 15.5 UJ 2.7
C2-SD-04-02 15.5 UJ 2.7
C2-SD-05-01 0.35J -1.0
C2-SD-05-02 0.31) -1.2
C2-SD-06-01 0.24 ) -1.4
C2-SD-06-02 0.255 U -1.4
C2-SD-10-01 0.25 ) -1.4
C2-SD-10-02 0.22 ) -1.5
c2-SD-11-01 0.28J -1.3
C2-SD-11-02 0.14 J -2.0
C2-50-12-01 0.335 W) -1.1
C2-SD-12-02 0.29 UJ -1.2

b
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Sample Location

C1-SD-03-01-AV

C1-5D-03-02
C1-5D-04-00
C1-5D-04-02
C1-5D-05-01
C1-SD-05-02
C1-5D-06-01
C1-5D-06-02
C1-5D0-07-01
C1-5D-08-01

C2-50-03-01-AM

C2-5D0-03-02
C2-5D-04-01
C2-5D-04-02
C2-SD-05-01
C2-SD-05-02
C2-5D-06-01
C2-SD-06-02
C2-SD-10-01
C2-5D-10-02
C2-SD-11-01
C2-SD-11-02
C2-sD-12-01
C2-5D-12-02

SEDIMENT - .

DIBENZO(A,H)ANTHRACENE

Concentration Q
(mg/kg)

0.875 UJ
0.85 UJ
1.6J
0.39
0.33 UJ
0.285 U
0.39 UJ
0.265 U
0.28 v
0.38 UJ
0.85 UJ
0.60 VJ
15.5 UJ
15.5 UJ
0.315 UJ
0.375 uJ
0.39 UJ
0.255 Vv
0.375 U
0.345 UJ

R
0.305 uJ
0.335 UJ

0.29 UJ

Log of
Concentration
. ___ _(ma/kg)

-0.1
-0.2

0.

-0
-1
-1
-0
-1

SO I T O
—os0om NN

5
.9
A

.3

.9
3

TE

Frequency:
Average:
Average log:
UCL:
Maximum:

* - The 95% UCL exceeds the maximum concentration detected in the samples.

2/23
1.79
-0.56

223"

1.60

Sample Std. Dev.
Sample Std. Dev.

(log value)

4.34
1.14
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Sample Location

C1-SD-03-01-AV
C1-5D-03-02
C1-SD-04-01
C1-SD-04-02
C1-SD-05-01
C1-SD-05-02
C1-S0-06-01
C1-5D0-06-02
C1-5D-07-01
C1-5D-08-01
C2-5SD-03-01-AV
C2-5D-03-02
C2-5D-04-01
€2-SD-04-02
C2-5D-05-01
C2-5D-05-02
C2-SD-06-01
C2-SD-06-02
C2-5D-10-01
C2-5D-10-02
C2-SD-11-01
C2-SD-11-02
C2-SD-12-01

C2-8D-12-02

SEDIMENT - Olg» -

INDENO(1,2,3-CD)PYRENE

Concentration
(mg/kg)

0.875 UJ
0.85 UJ
7.0
1.9J
0.33 UJ
0.285 U
0.39 UJ
0.265 U
0.28 U
0.38 UJ
0.85 UJ
0.60 UJ
15.5 UJ
15.5 UJ
0311
0.34 )
0.39 V)
0.255 U
0.375 U)
0.345 UJ

R

0.305 UJ

0.335 UJ
0.29 UJ

Q

Log of
Concentration
_(ma/kq)

“oro=nNnYVNuNOoWLWLOW=DP, L

’ L} + * L} . . 1
-t QNN O w0 =-—=-0 00O

Frequency:
Average:
Average log:
UCL:
Maximum:

4/23
2.08
-0.43
3.14
7.00

Sample Std. Dev.
Sample Std. Dev.

(log value)
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PCB:

Sample Location

C1-SD-03-01-AV
C1-5D-03-02
C1-5D-04-01
C1-SD-04-02
C1-5D-05-01
C1-SD-05-02
C1-5D-06-01
C1-SD-06-02
C1-50-07-01
C1-SD-08-01
C2-50-03-01-AV
C2-50-03-02
C2-50-04-01
C2-5D-04-02
C2-5D0-05-01
C2-5D-05-02
C2-5D-06-01
C2-5D-06-02
C2-5D-10-01
C2-SD-10-02
C2-sD-11-01
C2-SD-11-02
C2-5D-12-01

C2-5D-12-02

AROCLOR 12438

Concentration
(mg/kg)

0.875 UJ
0.85 UJ
0.47 UJ
0.39 UJ
0.6

— e o

2
1.1
1.4
0.39
027 v
0.0375 UJ
0.085 uJ
0.06 UJ
0.05 VJ
6.3 JND
0.0315 UJ
0.0375 UJ
0.0395 UJ
0.0255 UJ
0.0375 WJ
0.0345 UJ
0.0315 U
0.0305 U
0.0335 W
0.029 U

SEODIMENT - O'Q -

Log of
Concentration
. _{mg/kg)

U URWW " WNNW=00000000

vavurwNnNnwLPoournwwo*Y " Lo N =

Frequency:
Average:
Average log:
UCL:
Maximum:

5/24
0.55
-2.01
1.84
6.30

Sample Std. Dev.
Sample Std. Dev.

(log value)

1.29
1.64



( SEDIMENT - O‘w
PCB: AROCLOR 1254
Sample Location | Concentratior Q Log of
(mg/kg) Concentration Frequency: 14/23
e (ma/kg) Average: 2.33 Sample Std. Dev.
Average log: -0.57 Sample Std. Dev.
C1-SD-03-01-AV 4.45 ) 1.5 UCL: 32.74 ¢ (‘og value)
C1-SD-03-02 6.1 1.8 Maximum: 10.00
C1-5D-04-01 5.11J 1.6
C1-SD-04-02 6.9 J 1.9
C1-SD-05-01 0.33 W -1
C1-SD-05-02 0.285 U -1.3
C1-SD-06-01 0.38 UJ -1.0
C1-SD-06-02 0.265 U -1.3
C1-SD-07-01 10.0 JN 2.3
C1-50-08-01 0.038 ) -3.3
C2-SD-03-01-AV 1.75 DJN 0.6
C2-SD-03-02 2.7 bJ 1.0
C2-SD-04-01 6.2 OJ 1.8
C2-5D-04-02 0.05 UJ -3.0
C2-SD-05-01 0.0315 uJ -3.5
C2-SD-05-02 0.0375 vlJ -3.3
C2-5D-06-01 0.0395 uJ -3.2
C2-SD-06-02 0.21) -1.6
C2-SD-10-01 1.1 JND (V]
C2-SD-10-02 1.3 DJ 0.3
C2-SD-11-01 2.4 JND 0.9
C2-SD-11-02 6.2 D 1.8
C2-5D-12-01 0.0335 UJ -3.4
C2-5D-12-02 0.029 v -3.5

i)

* - The 95% UCL exceeds the maximum concentration detected in the samples.
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PCB:

Sample Location

N R

C1-5D-03-01-AV
C1-5D-03-02
C1-5D-04-01
C1-5D0-04-02
C1-SD-05-01
C1-SD-05-02
C1-SD-06-01
C1-SD-06-02
C1-SD-07-01
C1-SD-08-01
C2-SD-03-01

C2-5D-03-02
C2-SD-04-01
C2-5D-04-02
C2-SD-05-01
C2-SD-05-02
C2-5D-06-01
C2-SD-06-02
C2-SD-10-01
C2-SD-10-02
C2-SD-11-01
C2-SD0-11-02
C2-5D0-12-01

AM

C2-5D-12-02

AROCLOR 1260

Concentration
(mg/kg)

0.875 UJ
0.85 uJ
0.47 V)
0.39 V)

- -
N S
[ S

.7 IN
0.8
0.27 v

0.0375 uUJ

0.085 UJ

Q

SEDIMENT - 0(\

Log of
Concentration
~_ ... {mg/kg)

wNNw-—‘Op,o,oo

co -~

NouwvunaswNNVN T "Ysphwwun MW

'
- PN W W W W W

Frequency:
Average:
Average log:
UCL:
Maximum:

* - The 95% UCL exceeds the maximum concentration detected in the samples.

10/24

0.76 Sample Std. Dev.

-1.33 Sample Std. Dev.
3.92°* (log value)
3.80

0.99
1.68
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INORGANIC:

Sample Location

ARSENIC

Concentration

(mg/kg)

Q

SEDIMENT - OSn,. .

C1-5D-03-01-AV

C1-50-03-02
C1-50-04-01
C1-5D-04-02
C1-5D-05-01
C1-SD-05-02
C1-50-06-01
C1-5D0-06-02
C1-SD-07-01
C1-5D-08-01

C2-5SD-03-01-AV

C2-5D0-03-02
C2-5D-04-01
C2-5D-04-02
C2-50-05-01
C2-5D-05-02
C2-SD-06-01
C2-5D-06-02
C2-5D-10-01
C2-SD-10-02
C2-SD-11-01
C2-SD-11-02
C2-5D-12-01
C2-SD-12-02

© [ “Ceeweomm
— - o

~
| Sy S

-

-
— Ny - )
WOROLB==WNNOON, W=5aatwndoNw

PO WA NO D - WO N VD =D DO D =N

[ -J S W S NIy SN, - I S Sy SRy SR N

Log of
Concentration Frequency:
(mg/kg) Average:
Average log:
ucL:
Maximum:

WWWOO NN BROOW— DO WRABRLNDDODNOOD

- NN N WO = NN = Nt N = O = oot et ot oot ot N =

24/24
7.94
1.85

10.58
31.70

Sample Std. Dev.
Sample Std. Dev.

(log value)

6.46
0.65



INORGANIC:

Sample Location

e —

C1-5D0-03-01-AM
C1-5D-03-02
C1-SD-04-01
C1-SD-04-02
C1-SD-05-01
C1-SD-05-02
C1-5D-06-01
C1-SD-06-02
C1-5D-07-01
C1-5D-08-01
C2-5D-03-01-AM
C2-SD-03-02
C2-SD-04-01
C2-SD-04-02
C2-SD-05-01
C2-5D-05-02
C2-5D-06-01
C2-SD-06-02
C2-SD-10-01
C2-SD-10-02
C2-SD-11-01
C2-5D-11-02
C2-SD-12-01

BERYLLIUM

Concentration
(mg/kg)

3.05 84

C2-SD-12-02

e (ma/kq)

SEDIMENT \ SITE

Log of
Concentration Frequency:
Average:
Average log:
1.1 ucL:
1.0 Maximum:
-0.1
0.1
0.2
0.7
0.2
0.0
-1.0
0.2
1.1
0.6
0.2

cCoCoQo
B NwW®»

mmb'oO'

©Co0Oo -~

-0.7

24/24
1.62
0.34
2.12
3.0

Sample Std. Deyv.
Sample Std. Dev.
(log value)

0.80
0.57
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SEDIMENT - ON-Sit.

INORGANIC: MANGANE SE
Sample Location Concentration Q Log of
(mg/kg) Concentration Frequency: 24/24 ,
(mg/kg) Average: 1044.92 Sample Std. Dev. 1085.37
Average log: 6.60 Sample Std. Dev. 0.80
C1-SD-03-01-AV 785 J 6.7 UCL: 1486.11 {log value)
C1-SD-03-02 711 3 6.6 Maximum: 4170.00
C1-SD-04-01 688 J 6.5
C1-SD-04-02 4613 ) 6.1
C1-50-05-01 446 J 6.1
C1-SD-05-02 747 J 6.6
C1-SD-06-01 967 J 6.9
C1-SD-06-02 503 ) 6.2
C1-SD-07-00 1410 ) 7.3
C1-5SD-08-01 390 ) 6.0
C2-50-03-01-AV 395 ) 6.0
C2-50-03-02 387 4 6.0
C2-5D-04-01 608 J 6.4
C2-SD-04-02 683 J 6.5
C2-SD-05-01 695 J 6.5
C2-SD-05-02 437 ) 6.1
C2-SD-06-01 597 ) 6.4
C2-SD0-06-02 158 5.1
C2-SD-10-01 4050 2 8.3
C2-SD-10-02 4170 ) 8.3
C2-SD-11-01 1850 J 7.5
C2-SD-11-02 1080 7.0
C2-SD-12-01 2600 J 7.9
C2-SD-12-02 258 5.6
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INORGANIC:

Sample Location

C1-SD-03-01-AV

C1-5D-03-02
C1-SD-04-01
C1-SD-04-02
C1-SD-05-01
C1-SD-05-02
C1-SD-06-01
C1-5D0-06-02
C1-SD-07-01
C1-SD-08-01

C2-SD-03-01-AV

€2-5D-03-02
C2-5D-04-01
C2-50-04-02
C2-5D-05-01
C2-5D-05-02
C2-5D0-06-01
C2-SD-06-02
C2-SD-10-01
C2-50-10-02
C2-SD-11-01
C2-S0-11-02
C2-SD-12-01
C2-SD-12-02

Concentration

-
[ A

[

¢ ~POQOCO0OO0OO -
TON AN swNWBWAT O
[-- N -]

N = WO WM =NV NDWHODOWV =

SEDIMENT - ON-g.

Log of

Concentration Frequency:
_._(ma/kg) Average:

Average log:
0.0 UCL:
0.4 Maximum:

-0.7
-0.6
-1.
-
-1,
-1,
-1.
-2.2
0.4
0.6
-0.1
0.1

wowow

omwuwmau

-1.
-1.
-1.
-3.
-0.
-0.
-0.
2.
-2.
-1.

~N O

Sample Std. Dev.
Sample Std. Dev.
(log value)



( seoment - &

INORGANIC: VANADIUM
Sample Location Concentration Q Log of
(mg/kg) Concentration Frequency: 24/24
— i {mg/kg) Average: 60.30 Sample Std. Dev. 35.68
Average log: 3.98 Sample Std. Dev. 0.47
CI-SD—03-OI-AJ 64.9) 4.2 UCL: 72.93 (log value)
C1-SD0-03-02 65.4 ) 4.2 Maximum: 201.00
C1-SD-04-01 371 3.6
C1-SD-04-02 41.4 ) 3.7
C1-SD-05-01 42.7 J 3.8
C1-SD-05-02 58.7 J 4.1
C1-5D-06-01 32.7 J 35
C1-SD-06-02 3934 3.7
C1-50-07-01 201 ) 5.3
C1-5D0-08-01 36.0J 3.6
C2-5D0-03-01-AM 63.7 J 4.2
C2-5D-03-02 67.2 J 4.2
C2-SD-04-01 §2.6 J 4.0
C2-5D-04-02 69.9 J 4.2
C2-SD-05-01 54.7 J 4.0
C2-50-05-02 48.4 ) 3.9
C2-50-06-01 30.5 4 3.4
C2-5D0-06-02 19.5 3.0
C2-SD-10-01 89.9) 4.5
C2-5D-10-02 99.8 J 4.6
C2-5D-11-01 77.5) 4.4
C2-SD-11-02 58.4 4.1
C2-5D-12-01 63.1 ) 4.1
C2-SD-12-02 32.8 3.5
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Appendix N



APPENDIX N

TOXICOLOGICAL PROFILES



Acetaldehyde is used in the manufacture of a variety of products including paraldehyde, acetic
acid, butanol, perfumes, flavors, aniline dyes, plastic, and synthetic rubber. It is irritating to
the eyes and to mucous membranes and is toxic via the intratracheal and intravenous routes. It
is a system irritant in humans via inhalation. Large doses may cause death by paralyzing the
respiratory system. Acetaldehyde acts as a narcotic. Symptoms of chronic intoxication are

similar to those of chronic alcoholism. (Budavari et al., 1989 and Lewis, 1992).

Acetaldehyde has been classified by EPA in Group B2 (Probable Human Carcinogen) based on
sufficient evidence of carcinogenicity in animals and inadequate or no evidence in humans. >IRIS
(1995) derived an inhalation cancer slope factor of 7.7E-03 (mg/kg-day)™ for acetaldehyde based
on a study by Woutersen and Appleman (1984) in which rats exposed by inhalation developed
nasal tumors and adenocarcinomas. EPA has not developed an oral slope factor for this

chemical (IRIS, 1995).

EPA has not developed an oral reference dose (RfD) for acetaldehyde (IRIS, 1995). EPA has
derived an inhalation reference concentration (RfC) of 9E-03 mg/m?®, which corresponds to an
inhalation RfD of 2.6E-03 mg/kg-day, based on short-term rat inhalation studies conducted by
Appleman et al. (1982, 1986) where degeneration of the olfactory epithelium was observed.
(IRIS, 1995). An uncertainty factor of 1000 was applied in the development of the inhalation

RfD. (IRIS, 1995).



Acetone 1s a commonly used solvent in paints, varnishes and lacquers. It is also used to clean
and dry parts of precision equipment, as a delusterant for cellulose acetate fibers, and for
specification testing of vulcanized rubber products. (Sax and Lewis, 1987). Acetone is rapidly
and passively absorbed from the lungs and gastrointestinal tract and can also be absorbed from
the skin. After uptake by the lungs, acetone is readily absorbed into the bloodstream. Acetone
is higr‘lly water soluble and is widely distributed to tissues and organs throughout the body.

(ATSDR, 1992).

Acetone 1s generally regarded as having low toxicity and therefore has not been extensively
studied (Clement Associates, Inc. 1985). The only acute effect observed in humans exposed to
acetone vapors is irritation of the nose, throat, and lungs. Workers exposed to acetone at 900
ppm or higher complained of irritation, headache, light-headedness, dizziness, unsteadiness, and

confusion. Eye irritation is also a common complaint of workers exposed to acetone vapors.

Neurobehavioral effects have been observed in humans exposed acutely by inhalation either in
the workplace or in laboratory experiments. Hematological effects, which might indicate
immunological effects, have been observed in humans exposed acutely in laboratory experiments.

(ATSDR, 1992).

Acute exposure to animals to much higher concentrations (greater than 10,000 ppm) has



resulted in pulmonary edema, congestion, and hemorrhage of the lungs. Inhalation exposure to
acetone for a few hours has resulted in death of rats of concentrations ranging from 16,000 to

50,600 ppm (ATSDR, 1992).

Prolonged inhalation of high concentrations of acetone may produce irritation of the respiratory
tract, coughing, headache, drowsiness, incoordination, and in severe cases, coma (Clement
Associates, Inc., 1985). No chronic health hazards in humans, however, have been associated

with exposure to acetone (Clement Associates, Inc., 1985; ATSDR, 1992).

In animal studies, rats consuming doses of 18 mg/kg-day for 4 months showed reduced food
consumption and growth. In behavioral studies, rats exposed to 6,000 ppm (14,200 mg/m3)
acetone for 4 hours/day, 5 days/week for 2 weeks showed modified avoidance and escape
behavior after one exposure, but no changes after subsequent exposures. At 16,000 ppm
(37,800 mg/m3), altered responses were noted throughout the 2-week exposure period (Clement

Associates, Inc., 1985).
Acetone has been classified by EPA (IRIS, 1994) in Group D - Not classifiable as to human

carcinogenicity based on a lack of data in humans or animals. EPA (IRIS, 1994) has therefore

not established oral or inhalation slope factors.



EPA (IRIS, 1994) has derived an oral reference dose (RfD) of 1E-01 mg/kg-day for subchronic
exposure to acetone based on an oral gavage study in rats in which increased liver and kidney
weights and nephrotoxicity were observed (EPA, 1986). An uncertainty factor of 1000 was
applied in the development of the oral RfD (IRIS, 1994). EPA has not derived an inhalation

reference concentration (RfC) for acetone (IRIS, 1994).



Acrolein is an unsaturated aldehyde which has been used in the manufacture of colloidal metals,
plastics, and perfumes, in military poison gas mixtures, and as an aquatic herbicide (Budavari

et al., 1989).

Acrolein is absorbed in humans via the dermal contact and inhalation routes of exposure. It is
a systemic irritant in humans. Inhalation exposure may cause eye irritation and lacrimation;
delayed hypersensitivity, and respiratory system damage. Dermal exposure can cause severe

skin irritation. (Lewis, 1992).

The EPA has classified acrolein in Group C (Possible Human Carcinogen) (IRIS, 1994). This
classification is based on an increased incidence of adrenocortical adenomas in female rats and
on the carcinogenic potential of an acrolein metabolite. Acrolein is mutagenic in bacteria and
is structurally related to probable or known human carcinogens. (IRIS, 1994). No human
carcinogencity data are available. Neither an oral nor an inhalation slope factor has been

developed by the EPA for acrolein.

The EPA has developed a chronic oral reference dose (RfD) of 2E-02 mg/kg-day based on a
study by Newell (1958) in which rats were exposed to acrolein in drinking water for 90 days.
An NOAEL of 15.6 mg/kg-day was identified. An uncertainty factor of 1000 was applied in

the development of the RfD. (EPA, 1994).



ACROLEIN (Cont’'d)

The EPA has also developed a chronic inhalation reference concentration (RfC) of 2E-05 mg/m?
which has been converted to an inhalation RfD of 5.7E-06 mg/kg-day (IRIS, 1994). This value
was based on two subchronic rat inhalation studies by Kutzman (1981) and Feron et al. (1978).
In the Kutzman (1981) inhalation study, rats were exposed to 0, 0.4, 1.4, and 4.0 ppm of
acrolein 6 hours/day, 5 days/week for 62 days. In the Feron et al. (1978) inhalation study,
hamste—rs, rats, and rabbits were exposed to 0, 0.4, 1.4, and 4.9 ppm of acrolein 6 hours/day,
5 days/week for 13 weeks. The effects observed in rats included squamous metaplasia and
neutrophilic infiltration of the nasal epithelium. An uncertainty factor of 1000 was applied in

development of the RfC. (IRIS, 1994).

Rt



ALDRIN/DIELDRIN

Aldrin degrades to dieldrin, which is very persistent in the environment. Both pesticides are
carcinogenic in rats and mice and are teratogenic and reproductive toxicants. Poisoning by
aldrin usually involves convulsions caused by effects on the central nervous system. Other
reported symptoms include nausea, vomiting, dizziness, and mild clonic jerking (Clement

Associates, Inc., 1985).

EPA has given dieldrin a Group B2 (Probable Human Carcinogen) weight-of-evidence
classification. Dieldrin has been shown to be carcinogenic in various strains of mice. IRIS
(1994) has developed an oral and inhalation siope factor of 1.6E+01 (mg/kg-day)*. The oral
slope factor is the geometric mean of 13 slope factors calculated from liver carcinoma data in
both sexes of several strains of mice (Davis, 1965; Walker et al., 1972, 1973; NCI, 1978;
Tennekes, 1981 and Meierhenry, 1983). The inhalation slope factor was calculated from the
oral data. The oral reference dose (RfD) was determined to be SE-0S mg/kg-day based on a 2
year rat feeding study performed by Walker et al. (1969). Dieldrin was administered to
Carworth Farm "E" rats for 2 years at dietary concentrations of 0, 0.1, 1, or 10 ppm. At the
end of the 2 year study, female rats fed 1 and 10 ppm had increased liver weights and liver-to-
body weight ratios. The critical effect was liver lesions characteristic of exposure to an
organochlorine insecticide. The NOAEL was determined to be 0.005 mg/kg-day and an
uncertainty factor of 100 was used to develop the oral RfD. An inhalation reference

concentration (RfC) is not available at this time. (IRIS 1994).‘
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EPA has given aldrin a Group B2 (Probable Human Carcinogen) weight-of-evidence
classification. IRIS (1994) has developed an oral and inhalation slope factor of 1.7E+01 (mg/kg-
.day)!. These values were based on several studies in which mice fed aldrin in the diet

developed liver cancer.

IRIS (i994) has derived an oral reference dose (RfD) of 3E-05 mg/kg-day based on a chronic
feeding study by Fitzhugh et al. (1964) in which rats fed aldrin in the diet for 2 years developed
liver lesions. A lowe-t-observed-adverse-effect-level (LOAEL) of 0.25 mg/kg-day was identified
and an uncertainty factor of 1000 was used to develop the oral RfD. An inhalation reference

concentration (RfC) has not been developed.



Antimony production has been associated with an increase in lung cancer in exposed workers.
An inhalation study using rats yielded suggestive evidence that antimony trioxide causes lung and
liver tumors, and several antimony compounds were mutagenic when tested using bacterial test
systems. Female workers exposed to antimony compounds had an increased incidence of
gynecological disorders and spontaneous abortions; similar effects were observed in an animal
study. Antimony also causes cardiovascular changes in humans and may damage the myocardia

(Clement Associates, Inc., 1985).

The EPA has not assigned antimony a weight-of-evidence classification. This chemical has not
been reviewed by the EPA for evidence of carcinogenic potential (IRIS, 1994). An oral
reference dose (RfD) of 4E-04 mg/kg-day was developed based on a rat chronic oral bioassay
by Schroeder et al. (1970). In this study, rats were administered 5 ppm of antimony tartrate in
drinking water. Survival rates decreased in male rats as did the blood glucose level.
Cholesterol levels were altered in both sexes. A NOEL was not established as only one level
of antimony was administered. The LOAEL was 0.35 mg/kg-day. An uncertainty factor of
1000 was applied in developing the oral RfD (IRIS, 1994). An inhalation reference

concentration (RfC) has not been developed.
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ARSENIC

Acute exposure of humans to the metal arsenic has been associated with gastrointestinal effects,
hemolysis, and neuropathy. Chronic exposure of humans to this metal can produce toxic effects
on both the peripheral and central nervous systems, keratosis, hyperpigmentation, precancerous
dermal lesions, and cardiovascular damage (EPA, 1984). Arsenic is embryotoxic, fetotoxic, and
teratogenic in several animals species (EPA, 1984). Arsenic is a known human carcinogen
(Grou;; A) (EPA, 1994). Epidemiological studies of workers in smelters and in plants
manufacturing arsenical pesticides have shown that inhalation of arsenic is strongly associated
with lung cancer and perhaps with hepatic angiosarcoma (EPA, 1984). Ingestion of arsenic has
been linked to a form of skin cancer and more recently to bladder, liver, and lung cancer (Tseng

et al., 1968).

EPA has developed inhalation and oral cancer slope factors for arsenic of 1.SE+01 (mg/kg-day)
"and 1.7SE+00 (mg/kg-day)' (IRIS, 1994), respectively. In developing the inhalation slope
factor, a geometric mean was calculated from data sets obtained within distinct exposed
populations. The final estimate is the geometric mean of those two values (IRIS, 1994). The
oral slope factor was calculated using the unit risk of SE-05 (ug/l)' proposed by the Risk
Assessment Forum. This was based on an epidemiological study in Taiwan by Tseng et al.
(1977) which indicated an increased incidence of skin cancer in individuals exposed to arsenic

in drinking water.



EPA (IRIS, 1994) developed an oral reference dose (RfD) of 3E-04 mg/kg-day based on the
Tseng et al. (1968) study which showed increased incidences of hyperpigmentation and keratosis
with age and on the Tseng (1977) study. An uncertainty factor of 3 was used to develop the oral

RfD. An inhalation reference concentration (RfC) has not been developed.
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Absorption of barium from the gastrointestinal tract following oral exposure has been estimated
in one report to be approximately 5% for human adults (EPA, 1987). Specific studies on the
extent of absorption of barium following inhalation exposure have not been conducted.
However, systemic toxicity has been observed following inhalation exposure to this metal
suggesting that absorption of barium from the respiratory tract occurs to some extent (EPA,

1984).

Barium carbonate and more soluble barium compounds are quite toxic to humans following oral
exposure. Doses of barium carbonate and barium chloride of 57 mg/kg and 12 mg/kg,
respectively, have been reported to be fatal when ingested by humans. Adverse effects observed
in humans following ingestion of barium have included gastroenteritis, muscular paralysis,
hypertension, cardiotoxicity including ventricular fibrillation, and damage to the central nervous
system (EPA, 1984; Perry et al., 1983). .Chronic oral exposure of rats to barium has been

observed to cause significant increases in blood pressure (EPA, 1984).

Inhalation of barium sulfate or barium carbonate dust has been associated in occupationally
exposed workers with baritosis, a benign pneumoconiosis (Goyer, 1986). Inhalation exposure
of male rats to barium carbonate dust has produced such effects as decreased numbers of
spermatozoids, decreased numbers of motile sperm forms, and increased fetal mortality

following mating of treating males with untreated females. Exposure of female rats has been



associated with ovarian follicle atresia, increased mortality in subsequent litters, and a general

underdevelopment of newborn pups (EPA, 1984),

EPA (IRIS, 1994) derived an oral reference dose (RfD) for barium based on epidemiological
studies by Wones et al. (1990) and Brenniman and Levy (1984), as well as on rodent studies
conducted by Perry et al. (1983), McCauley et al. (1985), Schroeder and Mitchner'(1975a, b),
and Tardiff et al. (1980). In the Wones et al. (1990) study, barium in the form of barium
chloride was administered in drinking water to human volunteers over a 10 week period.
Subjects were given 1.5 liters/day of water containing 0, 5 or 10 mg/l barium. As no increase
in blood pressure was observed, the NOAEL of 10 mg/l barium was identified which
corresponds to 0.21 mg/kg/day based on an actual consumption rate of 1.5 liters/day and a 70
kg body weight. In the Brenniman and Levy (1984) study, no significant differences in human
mortality and morbidity rates, blood pressure, hypertension prevalence, stroke, or heart and
renal disease were observed between populations ingesting 2 to 10 mg/1 barium in drinking water
and populations ingesting no or less than 0.2 mg/l barium in drinking water. EPA does not
believe that any single study is adequate to calculate an oral RfD for barium. Therefore, based
on these studies, an oral RfD of 7E-02 mg/kg-day was derived using an unc;ertainty factor of 3
(IRIS, 1994). An inhalation reference concentration (RfC) has not been developed by EPA

(IRIS, 1994).

Barium has not been evaluated by EPA for evidence of human carcinogenic potential.
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BENZENE

Benzene is readily absorbed into the body via ingestion and inhalation (EPA, 1985). The toxic
effects of benzene vapors in humans and other animals include central nervous system effects,
hematological effects, and immune system depression. In humans, acute exposure to high
" concentrations of benzene vapors can result in central nervous system effects such as dizziness,
nausea, vomiting, headache, drowsiness, narcosis, coma, and death (NAS, 1976). Chronic
exposure to benzene vapors can result in reduction in the number of leukocytes, platelets, or red
blood cells (EPA, 1985). Benzene has produced solid tumors and leukemias in rats exposed by
gavage (Maltoni et al., 1985). Many studies have also described a causal relationship between
exposure to benzene (concentrations unspecified) by inhalation (either aione or in combination

with other chemicals) and leukemia in humans (IARC, 1982).

Benzene is classified by EPA in Group A, Human Carcinogen, based on adequate evidence of
carcinogenicity from epidemiological studies. IRIS (1994) derived an inhalation cancer slope
factor of 2.9E-02 (mg/kg-day)’ for benzene based on epidemiological studies (Ott et al., 1978;
Rinsky et al., 1981; Wong et al., 1983) in which significantly increased incidences of
nonlymphotytic leukemia were observed in workers exposed to benzene principally by inhalation.
The oral slope factor of 2.9E-02 (mg/kg-day)' was derived based on the same studies used to
develop the inhalation slope factor. The oral and inhalation reference dose (RfD) and reference
concentration (RfC) are currently undergoing review by EPA; however, the slope factors

presented here were used in quantifying risks in this report.

CEp o O0E



BERYLLIUM

Beryllium is a metal with a complicated chemistry, and it can form complexes, oxycarboxylates,
and chelates with a variety of materials. Inhalation exposure to beryllium causes lung and bone
cancer in animals, and epidemiological studies suggest that it may cause lung cancer in humans.
Acute respiratory effects include rhinitis, pharyngitis, tracheobronchitis, and acute pneumonitis
associated with inhalation of beryllium. Dermal exposure can cause contact dermatitis (Clement
Associates, 1985). Beryllium has been reported to cause berylliosis (chronic granulomatous
pulmoﬁary disease), in which granulomatous lesions occur in the lungs. In the early stages, the
lesions are filled with fluid. As the lesions progress, interstitial fibrosis increases with loss of
functioning alveoli and effective air/capillary gas exchange resulting in increasing respiratory

dysfunction (Casarett and Doull, 1986).

Beryllium has been classified for carcinogenicity by EPA in Group B2 (Probable Human
Carcinogen). An inhalation slope factor of 8.4E+00 (mg/kg-day)' was developed based on
occupational exposure studies (IRIS, 1994). An oral slope factor of 4.3E+00 (mg/kg-day)™* was
developed based on studies from rats exposed to beryllium (S ppm) in drinking water (Schroeder
and Mitchener, 1975). An oral reference dose (RfD) of SE-03 mg/kg-day was developed based
on the same study, with an uncertainty factor of 100 applied. An inhalation reference

concentration (RfC) has not been developed (IRIS, 1994).

I | B AT D



BIS(2- ROETHYIL)ETHER

Bis(2-chloroethyl)ether is a colorless, nonflammable liquid which has been used as a soil
fumigant, an insecticide, and as an acaricide. It has also been used as a solvent for fats, waxes,
greases, and cellulose ethers as a scouring agent for textiles, in paints, varnishes, and lacquers

as a paint remover and in dry cleaning (IARC, 1975).

Lingg ét al. (1978) administered 40 mg/kg of bis(2-chloroethyl)ether to male Sprague-Dawiey
rats by intubation and found that virtually all of the chemical was excreted as urinary

metabolites. More than 60 percent of the compound was excreted within 24 hours.

Schrenk et al. (1933) found that exposure of guinea pigs to air containing toxic concentrations
of bis(2-chloroethyl)ether resulted in irritation of the respiratory passages and lungs. The
investigators also found that human exposures to concentrations of greater than 260 ppm were
very irritating to the nasal passages and eyes. The highest exposure concentration resulting in |

no nouceable sign of irritation was 35 ppm.

Innes et al. (1969) administered 100 mg/kg-day bis(2-chloroethyl)ether to 7-day old males and
females of two strains of CS7B1 mice for 80 weeks, first by intubation for 3 weeks followed
by ingestion of food containing 300 ppm bis(2-chloroethyl)ether (estimated to be equivalent to
daily intake of 100 mg/kg). The incidence of hepatomas was significantly increased in male
mice of both strains (p=0.01). Theiss et al. (1977) was unable to detect any enhancement of

pulmonary tumor incidence in Strain A mice (a strain of mice that has a high spontaneous
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pulmonary tumor incidence) administered repeated intraperitoneal injections of bis(2-

chlorethyl)ether.

Bis(2-chloroethyl)ether has been found to be mutagenic using different tester strains of
Escherichia coli, Salmonella typhimurium, and Bagillus subtilis. It was reported to be mutagenic
in Saccharomyces cerevisiae D3 in suspension assay but not in mice in the heritable translocation

test (EPA, 1980).

EPA classifies bis(2-chloroethyl)ether in Group B2-Probable Human Carcinogen. This category
includes those agents for which there is inadequate evidence of carcinogenicity from human
studies and sufficient evidence of carcinogenicity from animal studies. EPA (IRIS 1995)
determined an oral carcinogenic slope factor for humans of 1.1E+00 (mg/kg-day)" based on the
Innes et al. (1969) study in which hepatomas were induced in male CS7B1/6XC3H/AnF)F, mice
orally gavaged with bis(2-chloroethyl)ether at 0 and 39 mg/kg-day followed by dietary exposure.
An inhalation unit risk factor of 3.3E-04 (ug/m’)" was derived by EPA (IRIS 1995) based on
oral exposure data from the same study. This inhalation unit risk factor corresponds to an
inhalation slope factor of 1.1E+00 (mg/kg-day)'. EPA has not derived noncarcinogenic toxicity

values for bis(2-chloroethyl)ether (IRIS, 1995).



Gastrointestinal absorption of cadmium in humans ranges from 5% to 6% (EPA, 1985).
Pulmonary absorption of cadmium in humans is reported to range from 10% to 50% (California
Department of Health Services, 1986). Cadmium bioaccumulates in humans, particularly in the
kidney and liver (EPA, 1985). Chronic oral or inhalation exposure of humans t0 cadmium has
been associated with renal dysfunction, itai-itai disease (bone damage), hypertension, anemia,
endocx;'me alterations, and immunosuppression. Renal toxicity occurs in humans at a renal cortex
concentration of cadmium of 200 ug/g (EPA, 1985). Epidemiological studies have demonstrated
a strong association between inhalation exposure to cadmium and cancers of the lungs, kidney,
and prostate (EPA, 1985). In experimental animals, cadmium induces injection-site sarcomas
and testicular tumors. When administered by inhalation, cadmium chloride is a potent

pulmonary carcinogen in rats. Cadmium is a well-documented animal teratogen (EPA, 1985).

EPA (IRIS, 1994) has classified cadmium as a Bl chemical (Probable Human Carcinogen) by
inhalation. This classification applies to chemicals for which there is limited evidence of
carcinogenicity in humans from epidemiologic studies. EPA (IRIS, 1994) has derived an
inhalation unit risk of 1.8E-02 (ug/m’)"! corresponding to a slope factor of 6.3E+00 (mg/kg-
day)" for cadmium based in an epidemiologic study by Thun et al. (1985). Two oral reference
doses (RfDs) have also been derived by EPA (IRIS, 1994). Both the oral RfD for food of 1E-03
mg/kg-day and the oral RfD for water of SE-04 mg/kg-day were derived based on human studies

involving chronic exposure (EPA, 1985a). An uncertainty factor of 10 was used in developing
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both the oral RfD for food and water. A reference concentration (RfC) for inhalation has nbt

been determined but the chemical is currently under review by EPA.



Carbon tetrachloride is used as a solvent for oils, fats, lacquers, varnishes, rubber, waxes, and
resins. It has been used in the past as a dry cleaning agent and fire extinguisher. (Budavari,

-et al., 1989).

Human exposure to carbon tetrachloride may occur via the ingestion, dermal contact, and
inhalation routes. Acute symptoms of exposure include nausea, vomiting, diarrhea, headache,
stupor, renal damage, and liver injury. Death may also occur. Chronic symptoms of exposure
include liver damage, but kidney injury and visual disturbances may also occur. Dermal contact
with carbon tetrachloride may lead to defatting of the skin and dermatitis. (Budavari, et al.,

1989).

EPA has classified carbon tetrachloride in Group B2-Probable Human Carcinogen. Carbon
tetrachloride has been shown to be carcinogenic in rats, mice, and hamsters. IRIS (1994) has
developed an oral slope factor of 1.3E-01 (mg/kg-day)'based on several animal gavage studies
in which hepatocellular carcinomas were observed (Della Porta et al., 1961, Edwards et al.,
1942, and NCI, 1976a, b, 1977). An inhalation unit risk of 1.SE-05 (ug/m’)"* which converts
to an inhalation slope factor of 5.3E-02 (mg/kg-day)”, has been developed by the EPA based

on the oral exposure studies.

EPA has developed an oral reference dose (RfD) of 7E-04 mg/kg-day based on the Bruckner et

al. (1986) subchronic study in which liver lesions were noted in rats exposed to 0.71
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mg/kg-day of carbon tetrachloride by gavage. An uncertainly factor of 1000 was used to
develop the oral RfD. An inhalation reference concentration (RfC) has not been developed.

(IRIS, 1994).
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Chloroform, a trihalomethane, is rapidly absorbed through the respiratory and gastrointestinal
tracts in humans and experimental animals; dermal absorption from contact of the skin with
liquid chloroform can also occur (EPA, 1985). In humans, acute exbosures to chloroform may
result in depression of the central nervous system, hepatic and renal damage, and death caused
by ventricular fibrillation following an acute ingested dose of 10 ml (EPA, 1984). Acute
exposm#re to chloroform may also cause irritation to the skin, eyes, and gastrointestinal tract
(EPA, 1984, 1985). In experimental animals, chronic exposure may lead to fatty cyst formation
in the liver (Heywood et al., 1979), renal and cardiac effects, and central nervousv system
depression (EPA, 1985). Chloroform has been reported to induce renal epithelial tumors in rats
(Jorgenson et al., 1985) and hepatocellular carcinomas in mice (NCI, 1976). Suggestive
evidence from human epidemiological studies indicates that long-term exposure to chloroform
and other trihalomethanes in contaminated water supplies may be associated with an increased
incidence of bladder tumors (EPA, 1985). Chloroform is embryotoxic in pregnant rats and has
retarded fetal development and increased the incidences of fetal resorption, absence of tail,

imperforate anus, missing ribs and delayed ossification of sternebrae (Schwetz et al., 1974).

Chloroform has been classified by EPA (IRIS, 1994) in Group B2-Probable Human Carcinogen.
EPA (IRIS, 1994) developed an oral cancer slope factor for chloroform of 6.1E-03 (mg/kg-day)*
based on a study in which kidney tumors were observed in rats exposed to chloroform in
drinking water (Jorgenson et al. 1985). An inhalation cancer unit risk of 2.3E-05 (ug/'m’)“,

which is equivalent to a slope factor of 8.1E-02 mg/kg/day)", has been developed by EPA
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(IRIS, 1994) based on an NCI (1976) bioassay in which liver tumors were observed in mice

exposed to chloroform by gavage.

EPA (IRIS, 1993) also derived an oral reference dose (RfD) of 1E-02 mg/kg-day for chronic
exposure to chlorofofm based on a chronic oral bioassay in dogs in which liver effects were
obsewéd at 12.9 mg/kg-day (Heywood et al., 1979); an uncertainty factor of 1000 was used to
derive the RfD. EPA has not derived an inhalation reference concentration (RfC) for

chloroform.
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Gastrointestinal absorption of chromium (III) is low, whereas chromium (VI) is more readily
absorbed following oral exposure (EPA, 1987). Chromium is an essential micronutrient and is
not toxic in trace quantities (EPA, 1980). High levels of soluble chromium (VI) and chromium
(IIT) can produce kidney and liver damage following acute oral exposures, but target organs
following chronic oral exposures have not been identified (EPA, 1984). Chronic inhalation
exposu'res may cause respiratory system damage (EPA, 1984). Epidemiological studies of
worker populations have clearly established that inhaled chromium (VT) is a human carcinogen,
with the respiratory passages and the lungs as the target organs (EPA, 1984). Inhalation of
chromium (III) and the ingestion of chromium (VI) or (III) have not been associated with
carcinogenicity in humans or experimental animals (EPA, 1984). Certain chromium salts have
been shown to be teratogenic and embryotoxic in mice and hamsters following intravenous or

intraperitoneal injection (EPA, 1984).

EPA has classified inhaled chromium (V) for carcinogenicity in Group A (Human Carcinogen)
(IRIS, 1994). Inhaled chromium (III) and ingested chromium (III) and (VI) have not been
classified with respect to carcinogenicity. EPA (IRIS, 1994) has developed an inhalation unit
risk of 1.2E-02 (ug/m?’)"! converted to an inhalation slope factor of 4.2E+01 (mg/kg-day)™ for
chromium (VI) based upon an increased incidence of lung cancer in workers exposed to

chromium over a S year period, and followed for approximately 40 years (Mancuso, 1975).



ROMI nt’

EPA (IRIS, 1994) has derived an oral reference dose (RfD) for chromium (VI) based on a study
by MacKenzie et al. (1958). In this study, no adverse effects were observed in rats exposed to
chromium (VI) at concentrations of 2.4 mg/kg-day in drinking water for one year. Using a
NOAEL of 2.4 mg/kg-day and applying an uncertainty factor of 500, an oral RfD of SE-03
mg/kg-day was derived (IRIS, 1994). An inhalation reference concentration (RfC) has not been

developed.



IS/ NS-1,2-DICHLORQETHENE

Cis-1,2-Dichloroethene (cis-1,2-DCE) is a colorless and flammable liquid that is often used as
a chemical intermediate in the synthesis of chlorinated solvents. 1,2-DCE is often present as
-a mixture of both cis-1,2 and trans-1,2-DCE. This compound may be released to the
environment from chemical factories, landfills, and industrial waste sites. It may also be present

in the environment as a result of the degradation of other chlorinated solvents (ATSDR, 1990).

Cis-1,2-DCE is expected to be rapidly absorbed via inhalation. In one study, rats exposed to
cis-1,2-DCE in air achieved equilibrium in the whole body within 1.5 to 2 hours (Filser et al.,
1978). Several ip vitro studies with isolated rat livers indicated that cis-DCE is metabolized to
dichloroacetaldehyde, monochloroacetic acid, and 1,2-dichloroethanol by the rearrangement of
epoxide intermediates. Based on the pharmacokinetics of similar chlorinated compounds, cis-

1,2-DCE is expected to be rapidly absorbed and excreted when ingested and inhaled (Jaegar et

al., 1977).

DCE has an oral LDy, in rats and mice ranging from 1275 mg/kg-day to 7902 mg/kg-day.
Symptoms related to acute exposure to DCE in animals include pulmonary hyperemia, ataxia,
depressed respiration, and CNS depression (Barnes et al., 1985; Freundt et al., 1977; Hayes et
al., 1987). Human symptoms of acute exposure to trans-1,2-DCE in air include ocular

irritation, dizziness, drowsiness, vertigo, and intracranial pressure (ATSDR, 1990).



CIS/TRANS-1.2-DICHL OROETHENE (Cont’d)

Animal studies involving intermediate exposure (14-90 days) to 1,2-DCE indicate the heart,
liver, and lungs are the likely targets of toxicity. Inhalation exposure of rats to trans-DCE has
resulted in pulmonary edema, alveolar septal distention, fibrous swelling in the heart, and fatty
degeneration and lipid accumulation in the liver. Similar effects have been observed in rats

orally exposed to trans-1,2-DCE (ATSDR, 1990).

No data are available regarding the carcinogenicity of cis-1,2-DCE or trans-1,2-DCE from

human or animal studies.

Cis-1,2-DCE was not mutagenic with or without metabolic activation in several studies with E,

coli K12, Saccharomyces cerevisiae D7, Chinese hamster cells, and Salmonella typhimurium.
However, cis-DCE was mutagenic in mouse-host mediated assays with Salmonella typhimurium

and Saccharomyces cerevisiae D7 (ATSDR, 1990).

No teratogenicity studies in animals or humans have been conducted to date.

EPA (1994) has developed an oral reference dose of 9E-03 based on a 2-year study conducted

by Quast et al. (1983) in which rats given 1,2-dichloroethene (cis/trans) in drinking water

developed liver lesions. An uncertainty factor of 1000 was applied in deriving this value.
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COPPER

Copper is an essential element. A daily copper intake of 2 mg is considered to be adequate for
normal health and nutrition; the minimum daily requirement is 10 ug/kg (EPA, 1985). Adverse
effects in humans resulting from acute overexposure to copper by ingestion includes salivation,
gastrointestinal irritation, nausea, vomiting, hemorrhagic gastritis, and diarrhea (ACGIH, 1986).
Dermal or ocular exposure of humans to copper salts can produce irritation (ACGIH, 1986).
Acute inhalation of dusts or mists of copper salts by humans may produce irritation of the
mucous membranes and pharynx, ulceration of the nasal septum, and metal fume fever. The
latter condition is characterized by chills, fever, headache, and muscle pain. Limited data are
available on the chronic toxicity of copper; however, chronic overexposure to copper by humans
has been associated with anemia (ACGIH, 1986). Evidence to date indicates that copper is not
teratogenic in experimental animals (EPA, 1980) and various copper compounds are negative
for mutagenicity in microbial assay systems (EPA, 1985). Results of several animal bioassays
suggest that copper compounds are not carcinogenic by oral administration; however, some

copper compounds can induce injection-site tumors in mice (EPA, 1985).

EPA's Drinking Water Criteria document concluded that toxicity data were inadequate for

caiculation of an oral reference dose (RfD) for copper (EPA, 1994).



DICHLORODIFLUOROMETHANE

Dichlorodifluoromethane, also known as Freon-12, has been used as a refrigerant, blowing
agent, food freezant, leak detection agent, for the chilling of cocktail glasses, and as a low
temperature solvent. The use of this compound as aerosol propellants is minor due to
government restrictions. (WHO, 1986).

Dichlo-rodiﬂuoromethane is believed to be absorbed through the gastrointestinal tract and via
inhalation. Systemic effects in humans resulting from inhalation exposure includes eye irritation,
fibrosing alveolites, and liver changes. At high concentration, dichlorodifluoromethane is

narcotic. (Lewis, 1992).

The EPA has not assigned dichlorodifluoromethane a weight-of-evidence classification (IRIS,
1994). A chronic oral reference dose (RfD) of 2E-01 mg/kg-day was developed based on a rat
chronic oral bioassay by Sherman (1974). In this study, rats and dogs were fed 300 ppm or
3000 ppm of dichlorodifluoromethane in the diet for two years. A decreased weight gain in
female rats receiving 3000 ppm (15 mg/kg-day) of dichlorodifluoromethane was observed. No
other adverse effects were observed in the rats or dogs. An NOAEL of 300 ppm (15 mg/kg-
day) was identified. An LOAEL of 3000 ppm (150 mg/kg-day) was also identified. An

uncertainty factor of 100 was applied in developing the oral RfD. (IRIS, 1994).

A chronic inhalation reference concentration (RfC) of 2E-01 mg/m?® converted to an RfD of SE-

02 mg/kg-day has also been derived by EPA (EPA, 1994). This value was based on an
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inhalation study by Prendergast et al. (1967) in which guinea pigs intermittently exposed to
dichlorodifluoromethane via inhalation over a six week period developed liver lesions. A
LOAEL of 482 mg/kg-day was identified. An uncertainty factor of 10000 was applied to

develop the chronic inhalation RfC. (IRIS, 1994).
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1.,2-D ROETHA

Data on the toxicokinetic properties of 1,2-dichloroethane (1,2-DCA) in humans are limited, but
data from animal studies suggest that the chemical is rapidly absorbed following oral and
inhalation exposure and after dermal contact with the liquid form of the compound (EPA, 1985).
Effects of acute inhalation exposure in humans include irritation of mucous membranes in the
respiratory tract and central nervous system depression (EPA, 1985). Death may occur as a
result of respiratory and circulatory failure. Pathological examinations typically show
congestion, degeneration, necrosis, and hemorrhagic lesions of the respiratory and
gastrointestinal tracts, liver, kidney, spleen, and lungs (EPA, 1985). Adverse effects caused by
less extreme exposures are generally associated with the gastrointestinal tracts, liver, kidﬁey,
spleen, and lungs (EPA, 1985). Occupational exposures to 1,2-DCA vapors result in anorexia,
nausea, vomiting, fatigue, nervousness, epigastric pain, irritation of the eyes and respiratory
tract, and gastrointestinal, liver, and gallbladder disease (EPA, 1984, 1985). Chronic inhalation
studies in animals also have revealed toxic effects including degeneration of the liver (EPA,>
1985). Available data suggest that 1,2-DCA does not adversely affect reproductive or
developmental processes in experimental animals except at maternally toxic levels (EPA, 198S).
In long-term oral bioassays sponsored by the National Cancer Institute (NCI, 1978), increased
incidences of squamous-cell carcinomas of the forestomach, mammary gland adenocarcinomas,
and hemangiosarcomas have been observed in rats exposed to 1,2-DCA: pulmonary adenomas,
mammary adenocarcinomas, and uterine endometrial tumors have been observed in mice exposed

to this chemical.
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1,2-DICHIL. OROETHANE ’

EPA (IRIS, 1994) has classified 1,2-DCA in Group B2 (Probable Human Carcinogen) based on
inadequate evidence of carcinogenicity from human studies and sufficient evidence of
carcinogenicity from animal studies. EPA (IRIS, 1994) derived an oral cancer slope factor of
9.1E-02 (mg/kg-day)™ for 1,2-DCA based on the incidences of hemangiosarcomas in Osbome-
Mendel male rats observed in the NCI (1978) gavage study. An inhalation cancer unit risk of
2.6E-05 (ug/m’)! (equivalent to 9. 1E-02 (mg/kg-day)™) has also been calculated by EPA (IRIS,
1994) using the same gavage study. EPA has not derived noncarcinogenic toxicity factors for

1,2-dichloroethane.



1-DI : ENE

1,1-Dichloroethene (1,1-DCE) is readily absorbed following oral and inhalation exposure (EPA,
1987). Kidney tumors and leukemia were observed in one study of mice exposed by inhalation
to 1,1-DCE (EPA, 1987). 1,1-DCE is mutagenic and causes adverse reproductive effects when
administered to rats and rabbits by inhalation (EPA, 1987). Chronic exposure causes liver
damage, and acute exposure to high doses produces nervous system damage (EPA, 1987). 1,1-

Dichloroethene is structurally related to the known carcinogen vinyl chloride (IRIS, 1994).

1,1-DCE has been classified by EPA in Group C-Possible Human Carcinogen (IRIS, 1994).
EPA (IRIS, 1994) has derived cancer slope factors for both oral and inhalation exposures to 1,1-
DCE based on studies by NTP (1982) and Maltoni et al. (1985), respectively. The oral slope
factor is 6E-O1 (mg/kg-day)" and the inhalation unit risk is SE-05 (ug/m’)" which corresponds

to a cancer slope factor of 1.8E-01 (mg/kg/day)™.

An oral reference dose (RfD) of 9E-03 mg/kg-day has been determined by EPA (IRIS, 1994).
The RfD is based on a study by Quast et al. (1983) in which rats exposed to 1,1-DCE in
drinking water at a dose of 9 mg/kg-day developed hepatic lesions. An uncertainty factor of

1000 was applied to the LOAEL of 9 mg/kg-day to derive the oral RfD (IRIS, 1994).



HEXANE

Hexane, an alkane, has been used as an industrial solvent. It is produced during the distillation
of crude oil and has numerous applications included laminating, vegetable oil extraction, as a
solvent in glues, paints, varnishes, and inks, as a diluent in rubber and plastic manufacturing,

and as a minor component of gasoline. (Andrews and Snyder, 1986).

Symptoms of acute exposure to alkanes generally include narcosis followed by convulsions and
respiratory arrest. In humans, symptoms may include narcosis and irritation of the mucous

membranes with intensity directly related to molecular weight. (ACGIH, 1986).
No studies regarding the carcinogenicity of hexane have been located in the literature.

EPA has developed a chronic oral reference dose (RfD) of 6E-02 mg/kg-day based on a study
by Krasavage eta al. (1980) in which rats orally exposed to hexane showed neuropathy and
testicular atrophy. An LOAEL of 570 mg/kg-day was determined. An uncertainty factor of
10,000 was applied in developing the oral RfD. (EPA, 1994). A chronic inhalation reference
concentration (RfC) of 2E-01 mg/m® (IRIS, 1994) which has been converted to an inhalation
RfD of 5.7E-02 mg/kg-day has been developed by EPA. This value is based on two inhalation
studies performed by Sanagi et al. (1980) and Dunnick et al. (1989). Sanagi et al. (1980)
conducted an epidemiological inhalation study in which workers exposed to hexane developed
neurotoxicity and electrophysiological alterations. No NOAEL was determined. An LOAEL

of 73 mg/m’® was determined. Dunnick et al. (1989) conducted a 90-day mouse inhalation study
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in which epithelial lesions in the nasal cavity were observed. An NOAEL of 38 mg/m’® was
determined. An LOAEL of 77 mg/m® was determined. An uncertainty factor of 300 was

applied in developing the inhalation RfC.



LEAD

Absorption of lead from the gastrointestinal tract of humans is estimated at 10 to 15%. For
adult humans, the deposition of particulate airborne lead is 30 to 50%, and essentially all of the
lead deposited 1s absorbed. Lead is stored in the body in bone, kidney, and liver (EPA, 1984).
The major adverse effects in humans caused by lead include alterations in the hematopoietic and
nervous systems. The toxic effects are generally related to the concentration of the metal in
blood.' Blood concentration levels .of over 80 ug/L in children and over 100 ug/L in sensitive
adults can cause severe, irreversible brain damage, encephalopathy and possible death. Lower
blood concentrations of lead (30-40 ug/L) have been associated in humans with altered nerve
conduction, altered testicular function, renal dysfunction, and anemia. Lead exposure also has
been associated in humans with spontaneous abortions, premature delivery, and early membrane
rupture; however, reliable exposure estimates are lacking in these cases. Decreased fertlity,
phytotoxic effects and skeletal malformations have been observed in experimental animals

exposed to lead (EPA, 1984).

EPA has classified lead as a Group B2 carcinogen (Probable Human Carcinogen) (IRIS, 1994).
This category applies to those agents for which there is sufficient evidence of carcinogenicity
in animals and inadéquatc evidence of carcinogenicity in humans. At present, the
pharmacokinetics for lead do not allow an accurate estimate of the potential risks from exposure
to lead, therefore, EPA recommends that a numerical estimate not be used. Oral ingestion of
certain lead salts (lead acetate, lead phosphate, lead subacetate) has been associated in

experimental animals with increased renal tumors, but no quantitative estimate of cancer potency
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has been developed for these various lead compounds. Doses of lead that induced kidney tumors

were high and were beyond the lethal dose in humans (EPA, 1985).

EPA has noted that the available data provide an insufficient basis on which to regulate lead
acetate, phosphate and subacetate as human carcinogens. EPA (IRIS, 1994) determined that
health éffects are apparent from exposure to lead at levels so low as to be essentially without a
threshold. EPA’s Reference Dose (RfD) work groups discussed this issue and considered it
inappropriate to develop an oral RfD for inorganic lead. No data are available to develop an

inhalation reference concentration (RfC).
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Manganese is an essential element present in all living organisms. Daily manganese intake
ranges from 2 to 9 mg although less than S percent is absorbed by the intestines. Acute
‘inhalation exposure in the workplace (i.e., mining or manufacturing) to manganese may cause
pneumonitis, a respiratory disease. Chronic inhalation of manganese dioxide in the workplace
may result in the more serious central nervous system effects. Those who develop chronic
manganese poisoning (manganism) exhibit a psychiatric disorder characterized by irritability,
difficulty in walking, speech disturbances, and compulsive behavior. A Parkinson-like syndrome
can develop if the condition persists. Recovery is slow, even when removed from excessive

exposure (Goyer, 1986).

EPA has classified manganese as a Class D carcinogen (not classifiable) (IRIS, 1994). EPA
(TRIS, 1994) had developed an oral RfD of SE-03 mg/kg-day for manganese in water based on
chronic human ingestion data (Kondakis et al. 1989) in which the critical effect occurred to the
central nervous system. A no-observed-adverse-effect-level (NOAEL) of 0.005 mg/kg/day and
a lowest-observed-adverse-effect-level (LOAEL) of 0.06 mg/kg/day were identified in the study.
EPA (IRIS, 1994) has also developed an inhalation reference concentration (RfC) of SE-05
mg/m’ corresponding to an inhalation reference dose of 1.4E-05 mg/kg/day for manganese using
an uncertainty factor of 1000. The RfC was derived based on an occupational study of workers
exposed to manganese dioxide, tetroxide, and various salts. The study indicated an increased
prevalence of respiratory symptoms and psychomotor disturbances in exposed workers (Roels

et al., 1987).



MERCURY

In humans, elemental and inorganic mercury are absorbed following inhalation exposure but aré
poorly absorbed following oral exposure (EPA, 1984). Occupational exposure of workers to
elemental mercury vapors (0.1 to 0.2 mg/m’) has been associated with mental disturbances,
tremors, and gingivitis (EPA, 1984). The central nervous system is a major target for organic
mercury compounds. Adverse effects in humans from exposure to organic mercury compounds
have ir;cluded destruction of cortical cerebral neurons, damage to Purkinje cells, and lesions of
the cerebellum. Clinical symptoms following exposure to organic mercury compounds have
included paresthesia, loss of sensation in extremities, ataxia, and hearing and visual impairment
(WHO, 1976). A primary target organ for inorganic compounds is the kidney. Human
exposure to inorganic mercury compounds has been associated with anuria, polyuria, proteinuria,
and renal lesions (Hammond and Beliles, 1980). Embryotoxic and teratogenic effects, including
malformations of the skeletal and genitourinary systems, have been observed in animals exposed
to organic mercury (EPA, 1984). Both organic and inorganic compounds are reported to be

genotoxic in eukaryotic systems (Leonard et al., 1984).

EPA (1994) has categorized mercury as a Group D carcinogen (Not Classified). This
classification applies to those agents for which there is inadequate evidence of carcinogenicity
in animals. EPA (1994) has rcported an oral reference dose (RfD) for inorganic mercury of 3E-
04 mg/kg-day. The oral RfD was based on several oral studies in the Brown Norway rat which
produced effects to the kidney. The inhalation reference concentration (RfC) of 3.0E-04 mg/ m’

converted to an inhalation RfD of 8.6E-05 mg/kg-day was based on occupational studies. An
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uncertainty factor of 1000 for oral and 30 for inhalation was used. These toxicity values are

currently under review.
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METHYLENE CHLORIDE

Methylene chloride is absorbed following oral and inhalation exposure. Direct contact with
methylene chloride by humans may result in irritation of the eyes, mucous membranes, skin, and
respiratory tract. Exposure to high levels méy result in central nervous system depression,
elevated carboxyhemoglobin levels, and circulatory disorders that may be fatal. In experimental
animals, methylene chioﬁde can produce renal and hepatic toxicity. (Clement Associates, Inc.,
1985). Methylene chloride is mutagenic for Salmonella typhimurium and produces mitotic
recombination in yeast (IRIS, 1994). Several ingestion and inhalation studies conducted in

animals provide clear evidence of methylene chloride’s carcinogenicity.

EPA has classified methylene chloride in Group B2-Probable Human Carcinogen (IRIS, 1994).
This classification is based on an increased incidence of hepatocellular neoplasms
alveolar/bronchiolar neoplasms in mice an increased incidence of benign mammory and tumors,
salivary gland sarcomas, and leukemias in rats. EPA has developed an oral slope factor for}
methylene chloride of 7.5E-03 (mg/kg-day)' and an inhalation unit risk of 4.7E-07 (ug/m’)!,
which was converted to an inhalation slope factor of 1.6E-03 (mg/kg-day)! (IRIS, 1994). The
oral slope factor was determined based on the results of a National Toxicology Program (NTP)
inhalation study in mice in which hepatocellular adenomas or carcinomas were observed (NTP,
1986) and on a National Coffee Association (NCA) ingestion study in mice in which
hepatocellular cancer and neoplastic nodules were observed (NCA, 1983). The inhalation unit
risk was determined by EPA based on the NTP (1986) inhalation study in which lung and liver

adenomas and carcinomas were observed in mice.
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A chronic oral references dose (RfD) of 6E-02 mg/kg-day (IRIS, 1994) and a chronic inhalation
reference concentration (RfD) of 3E+00 mg/m® (EPA, 1994) wnich was converted to an
inhalation RfD of 8.6E-01 mg/kg-day have been developed by EPA based on an NCA (1982)
bioassay in which rats exposed to methylene chloride in drinking water over a 2 year period
developed liver toxicity. An uncertainty factor of 100 was used to develop the oral RfD and

inhalation RfC.
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PCBs are very persistent in the natural environment and are readily bioaccumulated. Human
exposure to PCBs has been associated with chloracne, impairment of liver function, a variety
of neurobehavioral symptoms, menstrual disorders, minor birth abnormalities, and increased

incidence of cancer (Clement Associates, Inc., 19895).

PCBs have been given an EPA classification for carcinogenicity of B2 (Probable Human
Carcinogen) based on hepatocellular carcinomas in three strains of rats and two strains of mice
and inadequate yet suggestive evidence of excess risk of liver cancer in humans by ingestion and
inhalation or dermal contact (IRIS, 1994). The slope factor developed for PCBs of 7.7E+00
(mg/kg-day)" is based on the studies performed by Norback and Weltman (1985). Sprague-
Dawley rats were fed a diet containing Aroclor 1260 at 100 ppm for 16 months, followed by a
50 ppm diet for an additional 8 months, and then a basal diet for 5 months. Among animals that
survived for at least 18 months, female rats exhibited a 91% incidence of hepatocellular
carcinomas. In addition, the Norback and Weltman study is preferred over Kimbrough et al.
(1974) because Sprague-Dawley rats are known to have low incidgncc of spontaneous
hepatocellular neoplasms. This study spanned the natural life of the animal, and concurrent
morphologic liver studies showed the sequential progression of liver lesions to hepatocellular
carcinomas. Although it is known that PCB congeners vary greatly as .to their potency in
producing biological effects, for purposes of this assessment, Aroclor 1260 is intended to be
representative of all PCB mixtures. An inhalation slope factor was not determined. No oral

reference dose or inhalation reference concentration has been developed.
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Polycyclic aromatic hydrocarbons (PAHs) occur in the environment as complex mixtures of
many components with varying noncarcinogenic and carcinogenic potencies. Only a few
components of these mixtures have been adequately characterized, and only limited information
is available on the relative potencies of different compounds. The PAHs are often separated into

two categories for risk assessment purposes: carcinogenic and noncarcinogenic PAHs.

PAH absorption following oral exposure is inferred from the demonstrated toxicity of PAHs
following ingestion (EPA, 1984a). PAH absorption following inhalation exposure is inferred
from the demonstrated toxicity of PAHs following inhalation (EPA, 1984a). It has been
suggested that simultaneous exposure to carcinogenic PAHs such as benzo(a)pyrene and
particulate matter can increase the effective dose of the compound (ATSDR, 1987). PAHs are

also absorbed following dermal exposure (Kao et al., 1985).

Acute effects from direct contact with PAHs and related materials are limited primarily to
phytotoxicity; the primary effect is dermatitis (NIOSH, 1977). PAHs have also been shown to
cause cytotoxicity in rapidly proliferating cells throughout the body, thg hematopoietic system,
lymphoid system, and testes are frequent targets (Santodonato et al., 1981). Some of the
noncarcinogenic PAHs have been shown to cause systemic toxicity but these effects are generally

seen only at rather high doses (Santodonato et al., 1981). Slight morphological changes in the
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liver and kidneys of rats have been reported following oral exposure to acenaphthene. Oral
administration of naphthalene to rabbits and rats has resulted in cataract formation (EPA,

1984b).

Non-neoplastic lesions are seen in animals exposed to the more potent carcinogenic PAHs only
after 'exposure to levels well above those required to elicit a carcinogenic response.
Carcinogenic PAHs are believed to induce tumors both at the site of applicatioﬁ and
systemically. Neal and Rigdon (1967) reported that oral administration of benzo(a)pyrene led
to forestomach tumors in mice. Thyssen et al. (1981) observed respiratory tract tumors in

hamsters exposed to benzo(a)pyrene.

Benzo(a)pyrene is representative of the carcinogenic PAHs and is classified by EPA as a B2
chemical (Probable Human Carcinogen) based on sufficient evidence of carcinogenicity from
animal studies and inadequate evidence from epidemiological studies (IRIS, 1994). IRIS (1994)
calculated a value of 7.3E+00 (mg/kg-day)' for the slope factor for oral exposure to
carcinogenic PAHs (specifically benzo(a)pyrene) based on the study by Neal and Rigdon (1967).
In this study, mice given benzo(a)pyrene in the diet developed increased incidences of stomach

tumors (TRIS, 1994). An inhalation slope factor has not been developed by EPA (IRIS, 1994).

Slope factors for the carcinogenic PAHs dibenzo(a,h)anthracene, benzo(b)fluoranthene,
benzo(k)fluoranthene, benzo(a)anthracene, chrysene, and indeno(1,2,3-cd)pyrene were calculated

based on the benzo(a)pyrene slope factor and relative potency values.



POLY AROM YDROQCA N A nt’

Dibenzo(a,h)anthracene is classified by EPA as a B2 chemical (Probable Human Carcinogen)
based on sufficient evidence of carcinogenicity from animal studies and inadequate or no
evidence in human studies. Dibenzo(a,h)anthracene produced carcinomas in mice following oral
or dermal exposure and injection site tumors in several species following subcutaneous or
intramuscular injection. (IRIS, 1994). Although no human data specifically link this chemical
with hl,Jman cancers, it is a component of mixtures that have been associated with human cancer.
These mixtures include coal tar, soots, coke oven emissions, and cigarette smoke (IRIS, 1994).
An oral slope factor of 7.3E+00 {mg/kg-day)" was calculated by using a relative potency value

of 1 multiplied by the benzo(a)pyrene oral slope factor (EPA, 1993, IRIS, 1994).

Benzo(b)fluoranthene is classified by EPA as a B2 chemical. This chemical produced tumors
in mice after lung implantation, intraperitoneal or subcutaneous injection, and skin painting.
(IRIS, 1994). No human data specifically link exposure to benzo(b)fluoranthene to human-
cancers although it is a component of mixtures such as coal tar, soots, coke oven emissions, and
cigarette smoke which have been associated with human cancer. (IRIS, 1994). An oral slope
factor of 7.3E-01 (mg/kg-day)' was calculated by using a relative potency value of 0.1

multiplied by the benzo(a)pyrene oral slope factor (EPA, 1993, IRIS, 1994).

Benzo(k)fluoranthene is classified by EPA as a B2 chemical. This chemical produced tumors
after lung implantation in mice and when administered with a promoting agent in skin-painting
studies. Equivocal results were found in a lung adenoma assay in mice. (IRIS, 1994). No

human data specifically link exposure to benzo(k)fluoranthene to human cancers, although it is
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a component of mixtures, (i.e., coal tar, soots, coke oven emissions, and cigarette smoke) which
have been associated with human cancer (IRIS, 1994). An oral slope factor of 7.3E-02(mg/kg-
day)" was calculated by using a relative potency value of 0.01 multiplied by the benzo(a)pyrene

oral slope factor (EPA, 1993, IRIS, 1994).

Benzoka)a.nthraccne is classified by EPA is a B2 chemical. This chemical produced tumors in
mice exposed by gavage, intraperitoneal, subcutaneous or intramuscular injection, and topical
application. (IRIS, 1994). No human data cpecifically link exposure to benzo(a)anthracene to
human cancers although it is a component of mixtures which have been associated with human
cancer (IRIS, 1994). An oral slope factor of 7.3E-01(mg/kg-day)™ was calculated by using a
relative potency value of 0.1 multiplied by the benzo(a)pyrene oral slope factor (EPA, 1993,

IRIS, 1994).

Chrysene 1s classified by EPA as a B2 chemical. This chemical produced carcinomas and
malignant lymphoma in mice after intraperitoneal injection and skin carcinomas in mice
following dermal exposure. (IRIS, 1994). Although no human data specifically link chrysene
with human cancers, it is a component of mixtures which have been associated with human
cancer (IRIS, 1994). An oral slope factor of 7.3E-03 (mg/kg-day)! was calculated by using a
relative potency value of 0.001 multiplied by the benzo(a)pyrene oral slope factor (EPA, 1993,

IRIS, 19594).
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Indeno (1,2,3-cd)pyrene is classified by EPA as a B2 chemical. This chemical produced tumors
in mice following lung implants, subcutaneous injection and dermal exposure. (IRIS, 1994).
Although no human data specifically link indeno (1,2,3-cd)pyrene with human cancers, it is a
component of mixtures which have been associated with human cancer (IRIS, 1994). An oral
slope factor of 7.3E-01 (mg/kg-day)" was calculated by using a relative potency value of 0.1

multiplied by the benzo(a)pyrene oral slope factor (EPA, 1993, IRIS, 1994).



SILVER

Various forms of silver are used for industrial and medicinal purposes. Silver halide is used to
manufacture photographic plates while silver salts may be used as an antiseptic or astringent.

(Goyer, 1986).

Although silver is not generally found in body tissue, it can be absorbed from the gastrointestinal
tract a:{d the lungs. Large oral doses of silver nitrate cause severe gastrointestinal irritation due
to its caustic action. Kidney and lung lesions as well as arteriosclerosis have resuited from
industrial and medicinal exposures. Medicinal use of colloidal silver has resuited in chronic
bronchitis (Browning, 1969 and Luckey et al., 1975) while in experimental animals large
intravenous doses have resulted in death from pulmonary edema and congestion, hemolysis and
resulting bone marrow hyperplasia. A chronic occupational disease, argyria, results from
excessive absorption of silver. The local form of argyria involves the formation of blue-gray
skin patches or it may manifest itself in the conjunctiva of the eye. The generalized form of
argyna involves widespread pigmentation of the skin. The eyes and respiratory tract may also
be affected. (Goyer, 1986). The deposition of silver, although permanent, is not associated

with any heaith effects (IRIS, 1994).

Silver is classified by EPA in Group D, not classifiable as to human carcinogencity (IRIS,
1994). No evidence of cancer in humans has been reported despite frequent therapeutic use of
silver over the years (IRIS, 1994). An chronic oral reference dose (RfD) of SE-03 mg/kg-day

has been developed based on a human study by Gaul and Staud (1935). In this study, humans
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were intravenously injected with silver arsphenamine for therapeutic purposes over a 2 to 9.75
year period. The authors concluded that argyria may become clinically apparent in patients after
- receiving a total accumulated intravenous dose of 8 grams of silver arsphenamine. No NOEL
was determined. The LOAEL was 0.014 mg/kg-day. An uncertainty factor of 3 was applied
in developing the oral RfD. (IRIS, 1994). An inhalation reference concentration (RfC) has not

been developed.
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1,1,2,2-Tetrachloroethane is a man-made dense liquid used to produce other chemicals, as an
industrial solvent, to clean and degrease metals, and in paints and pesticides. At present, its use
appears limited; however, information relating to production volume is protected by the

manufacturer. (ATSDR, 1990).

While. 1,1,2,2-tetrachloroethane is rapidly absorbed following inhalation exposure, no
information regarding oral and dermal absorption is available in the literature. Human evidence
suggests that oral or inhalation exposure to 1,1,2,2-tetrachloroethane may cause liver and
gastrointestinal effects including jaundice, enlarged liver, stomach ache, nausea, and vonﬁting
(Coyer, 1944, Koelsch, 1915, Hamilton, 1917, Horiuchi et al. 1962, Wilcox et al., 1915, and
Lobo-Mendonca, 1963). Human deaths have occurred following excessive exposure in the
workplace (Wilcox et al., 1915) and from dermal exposure following a large amount spilled onto
the skin (Coyer, 1944). Deaths in humans have also occurred following single oral exposurei

of at least 3 ml (Hepple, 1927, Lilliman, 1949, and Mant, 1953).

The EPA has classified 1,1,2,2-tetrachloroethane in Group C (Possible Human Carcinogen)
(IRIS, 1994). The basis for the classification is an increased incidence of hepatocellular
carcinomas in mice. The EPA has developed an oral slope factor of 2E-01 (mg/kg-day)" and
an inhalation unit risk of 5.8E-05 (ug/m’)" which was converted to an inhalation slope factor
of 2E-01 (mg/kg-day)' (IRIS, 1994). The oral slope factor was determined based on the results

of a National Cancer Institute (NCI) oral gavage study in mice in which hepatocellular



carcinomas were observed (NCI, 1978). The inhalation unit risk was determined by EPA based

on the oral exposure data. (IRIS, 1994).

Neither an oral reference dose nor an inhalation reference concentration has been developed for

1,1,2,2-tetrachloroethane by the EPA.
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TETRACHLOROQETHENE (PCE)

Tetrachloroethene (PCE) is a volatile, colorless, nonflammable liquid. It has widespread use

as a solvent in dry cleaning operations, metal degreasing, and as a paint remover.

In a National Cancer .Institute bioassay (NCI, 1977), a high incidence of hepatocellular was
observed in both sexes of B6C3F, mice administered tetrachloroethylene in corn oil by gavage
five da&rs per week for 78 weeks. Time-weighted average doses were 536 and 1072 mg/kg-day
in males and 386 and 772 mg/kg-day in females. No conclusion concerning the effects on
Osborne-Mendel rats administered 471 to 949 mg/kg-day by gavage could be made because of

high mortality rates and other technical flaws (NCI, 1977).

NTP has reported the results of inhalation studies concerning carcinogenicity of
tetrachloroethene. There was some evidence of carcinogenicity in F344/N rats (EPA, 1985a).

Evidence of carcinogenicity was also observed in B6C3F, mice of both sexes (EPA, 1985a).
The offspring of female rats and mice exposed to tetrachloroethene at 2000 mg/m’ for seven
hours daily on days 6-15 of gestation showed toxic effects, including a decrease in fetal body

weight in mice and a small but significant increase in fetal resorptions in rats (EPA, 1985a,b).

Mice also exhibited teratogenic effects, including subcutaneous edema and delayed ossification

of skull bones and sternebrae (EPA, 1985a,b).
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The principal toxic effects of tetrachloroethene in humans and laboratory animals from both
acute and longer-term exposures include central nervous system depression and
fatty infiltration of the liver and kidney with concomitant changes in serum enzyme activity

levels indicative of tissue damage (EPA, 1985a; EPA, 1985b).

Indivi(iuals exposed to concentrations of tetrachloroethene ranging from 6258 to 10600
mg/m’experienced lassitude, mental fogginess, and exhilaration, progressing at the higher dose
to signs of inebriation (EPA, 1980). Signs of central nervous system depression and cholinergic
stimulation were also observed at concentrations of 1622 mg/kg tetrachloroethene in an animal

study in rabbits, monkeys, rats, and guinea pigs (EPA, 1980).

Rats exposed to 1600 mg/kg tetrachloroethene seven hours per day, five days per week, 18 times
over 25 days exhibited central nervous system depression and hepatic and renal hypertrophy.
Rats exposed to 230 mg/kg and 470 mg/kg tetrachloroethene, eight hours a day, five days a
week over a period of seven months, exhibited congestion and swelling of kidneys and liver,
respectively (Carpenter, 1937). Female Sprague-Dawley rats exposed to tetrachloroethene in
air five days a week for 12 months at concentrations of 300 to 600 mg/kg showed liver atrophy,
and high-dose females developed an increased incidence of fluid-filled cysts in the liver (EPA,

1980).

Fatty infiltration in livers and other liver function alterations were noted in mice, guinea pigs,

and rabbits (EPA, 1985a; EPA, 1985b; NCI, 1977).



TETRACHLOROETHENE (PCE) (Cont’'d)

Three of seven men occupationally exposed to tetrachioroethene at concentrations of 1890 to

2600 mg/m’® showed evidence of impaired liver function (EPA, 1980).

Tetrachloroethene was formerly classified as a Group B2 carcinogen (EPA, 1985a). This
classification is currently under reconsideration (IRIS, 1994). The decision whether
tetrach-loroethene will be classified as a Group B2 or Group C carcinogen is pending. Cancer
slope factors for exposure to tetrachloroethene by ingestion and inhalation are currently under
review but have been provided by the Superfund Health Risk Technical Support Center as 5.2E-

02 (mg/kg-day)’ and 2.0E-03 mg/kg-day, respectively (EPA, 1994).

The oral RfD of 1E-02 mg/kg/day (IRIS, 1994) is based on a study conducted by Buben and
O'Flaherty (1985), in which Swiss-Cox mice were exposed to tetrachloroethene in corn oil by
gavage at doses of 0, 20, 100, 200, 500, 1,500, and 2,000 mg/kg for 5 days/week for 6 weeks.
Several parameters were monitored to evaluate liver toxicity, including liver weight/body weight
ratio, hepatic triglyceride concentration, DNA content, histopathological evaluation and serum
enzyme levels. At doses of 100 mg/kg, liver triglyceride levels and liver weight/body weight
ratios were significantly higher than in control animals. The no observed adverse effect level
(NOAEL) of 20 mg/kg-day was adjusted for the treatment schedule of § days/week to arrive at
a NOAEL of 14 mg/kg-day. An uncertainty factor of 1000 was applied to the NOAEL to
account for intraspecies variability, interspecies variability, and extrapolation of a subchronic

effect level to its chronic variability (IRIS, 1994).
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There is no evidence that thallium is carcinogenic in humans or experimental animals, and it
does not appear to have significant mutagenic activity. Thallium, in the soluble form, is readily
absorbed through the skin and gastrointestinal tract. Symptoms associated with acute poisoning
in humans include gastrointestinal irritation; liver and kidney damage; pulmonary edema;
degenerative changes.in the adrenals, peripheral nervous system, and central nervous system,

and oéular effects (Clement Associates, Inc., 1989).

Thallium chloride has been given a Group D (Not Classified) carcinogenicity weight-of-evidence
classification by EPA (IRIS, 1994). Slope factors were not developed for thallium since there
1s no evidence that it is carcinogenic. A NOAEL of 0.25 mg/kg-day was based on an EPA
subchronic study in Sprague-Dawley rats treated by gavage. No mortality was observed in the
rats, but apparent dose-related increases in the incidence of alopecia, lacrimination and
exopi.:halmos. Moderate dose-related changes were observed in some blood chemistry
parameters: increased SGOT, LDH and sodium levels, and decreased blood sugar levels. An
uncertainty factor of 3000 was applied to the NOAEL in developing an oral reference dose
(RfD) of 8E-0S mg/kg-day. An inhalation reference concentration (RfC) was not developed

(IRIS, 1994).
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In humans, toluene is absorbed quickly through the respiratory tract; dermal absorption of
aqueous toluene is directly related to concentration (EPA, 1985). In humans, the primary acute
effects of exposure to toluene vapor are central nervous system (CNS) depression and narcosis;
in experimental animals, acute oral and inhalation exposures to toluene can result in central
nervous system depression and histological changes in the lungs, liver, and kidneys (EPA,
1987). ‘In humans, chronic exposubre to toluene vapors at levels if approximately 200 and 800
ppm has been associated with CNS and possibly, peripheral nervous system -effects,
hepatomegaly, and hepatic and renal functions changes (EPA, 1987). Toxic effects following
prolonged exposure of experimental animals to toluene are similar to those seen following acute
exposure, predominantly to the CNS, liver, kidneys, and lungs (EPA, 1987). There is some
evidence in experimental animals that oral and inhalation exposure to toluene during gestation
results in embryotoxicity and skeletal malformations (Nawrot and Staples, 1979; Hudak and

Ungvary, 1978).

EPA has classified toluene as a Class D carcinogen (Not Classifiable) (IRIS, 1994). EPA (IRIS,
1994) derived an oral reference dose (RfD) of 2E-01 mg/kg-day for toluene based on a 13-week
rat gavage study (NTP, 1989); reporting changes in liver and kidney weight. A no-observed-
adverse-effect-level (NOAEL) of 312 mg/kg (converted to 223 mg/kg-day) and an uncertainty

factor of 1000 was the basis for the RfD.
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EPA (IRIS, 1994) derived an inhalation reference concentration (RfC) of 4E-01 mg/m’
corresponding to an inhalation RfD of 1.1E-01 mg/kg-day. The RfC was based on the lowest-
observed-adverse effect level (LOAEL) from two studies (Foo et al., 1990; NTP, 1990) and an

uncertainty factor of 300.



Toxaphene is a chlorinated insecticide which is persistent in the environment (Clement
Associates, Inc., 1985). The clinical signs common to both humans and animals following acute
intoxication with toxaphene include salivation, hyperexcitability, behavioral changes, muscle
. spasms, convulsions, and death which point to the nervous system as the major target of toxicity.
This system also appears to be affected, though to a lesser extent, following longer-term
exposure in humans and animals. Other toxic manifestations of toxaphene exposure observed
in humans and animals include adverse respiratory effects folloﬁng inhalation exposure. Target
organs of toxaphene toxicity identified in cxperimental animals but not humans include the liver,

kidney, and to a lesser extent, the heart and immune system. (ATSDR, 1990).

EPA has classified toxaphene in Group B2, Probable Human Carcinogen (IRIS, 1994). EPA
has developed an oral slope factor of 1.1E+00 (mg/kg-day)™ and an inhalation unit risk of 3.2E-
04 (ug/m’! converted to an inhalation slope factor of 1.1E+00 (mg/kg-day)" based on a mouse
study by Litton Bionetics (1978) in which mice fed toxaphene in the diet developed
hepatocellular carcinomas and neoplastic nodules (IRIS, 1994). Neither an oral reference dose

(RfD) nor an inhalation reference concentration (RfC) has been developed.
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TRICHLOROETHENE (TCE)

Trichloroethene (TCE) is a colorless liquid mainly used as a metal degreaser. It is volatile with
a sweet odor similar to chloroform. Trichloroethene was once used as a general anesthetic, but

its use has been discontinued.

Trichloroethene is a central nervous system depressant following acute and chronic exposure.

High level exposure can result in death due to the respiratory and cardiac failure.

Industrial use of trichloroethene is often associated with dermatological problems including
reddening and burning skin on contact and dermatitis resulting from vapors. These effects are
usually the result of contact with concentrated solvent, however, and no effects have been

reported from exposure to trichloroethene in dilute, aqueous solutions (EPA, 1985a).

The heptoatoxic potential of trichloroethene has been evaluated to human and laboratory animal
studies. Animal studies have revealed a transient increase in liver weights, but relative liver
weights decreased postexposure (Kjhellstrand et al., 1983). Observations of liver or renal
dysfunction in workers have been infrequent, and factors other than trichloroethene complicate

interpretation of hepatorenal disturbances (EPA, 1985a).
Several epidemiological studies reported no significant excess cancer risk associated with

occupational exposure to trichloroethene (Axelson et al., 1978, Tola et al., 1980, Malek et al.,

1979). In a follow-up to one of these studies, Axelson (1986a, 1986b) observed a slight excess
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of bladder cancer and lymphoma. In other epidemiological studies, no associations were found
between trichloroethene exposure and liver cancer (Novotna et al. 1979, Paddle 1983) or
malignant lymphoma (Hardell et al., 1981). Due to limitations with these studies, the available
human studies do not allow a definite conclusion regarding the carcinogenicity of trichloroethene

in humans.

Studies investigating the carcinogenic potential of trichloroethene have been conducted, and two
of these studies revealed significant increases in the incidence of liver tumors among both sexes

of B6C3F, mice exposed by gavage (NCI, 1976, NTP, 1982).

Trichloroethene was formerly classified as a Group B2 carcinogen (EPA 1985b). This
classification is currently being reconsidered by EPA (IRIS, 1994). The carcinogenic slope
factors for ingestion and inhalation of 1.1E-02 (mg/kg-day)' and 6E-03 (mg/kg-day)',
respectively, have been cited (EPA, 1994), but are currently being reevaluated and are not

available through IRIS, (1994).

An oral RfD for trichloroethene is currently not available on EPA’s IRIS or HEAST. A
provisional RfD of 6E-03 mg/kg-day has been generated by EPA (October, 1994). This RfD
was based on a 6-month drinking water study of mice by Tucker et al. (1982). In this study,
groups of 30 male and 30 female CD-1 mice received trichloroethene at average doses of 0,

18.4, 216.7, 393.0, and 660.2 mg/kg/day for males and 0, 17.9, 193.0, 437.1, and 793.3
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mg/kg/day for females. Increased relative liver and kidney weights, decreases in terminal body
weights, and elevated protein and ketone levels in urine were observed in high-dose female and
male mice. The NOAEL identified from this study is 18.4 mg/kg/day. An uncertainty factor
of 3000 was applied to the NOAEL to compensate for interspecies extrapolation, intraspecies

variation, extrapolation to chronic duration, and for weakness of the data base.
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VANADIUM

Limited information is available regarding the toxicity of vanadium. Pentavalent vanadium
compounds are generally considered to be more toxic than vanadium compounds having other
valence states. In humans, short-term and long-term occupational exposure to vanadium by
inhalation has been associated with irmitation of the respiratory tract, coughing, labored
breathing, bronchitis, and chest pains. Vanadium is also reported to cause ocular and dermal
irritati;)n in humans. Adverse effects observed in experimental animals following such chronic
inhalation exposure to vanadium have included renal, hepatic, and pulmonary lesions (NIOSH,

1977; NAS, 1974).

EPA (1994) has established an oral reference dose (RfD) for vanadium of 7E-03 mg/kg-day.
This value is based on a study by Schroeder et al. (1970) in which rats exposed to 5 ppm of
vanadium in drinking water over a lifetime showed no adverse effects (EPA, 1994). An
uncertainty factor of 100 was applied to develop the RfD. EPA has not developed inhalation

criteria for vanadium.
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VINYL CHLORIDE

Vinyl chloride is a human carcinogen that causes angiosarcomas of the liver and tumors of the
brain, lung, and hemolymphopoietic system. There is suggestive evidence that vinyl chloride
has teratogenic and reproductive effects in both humans and animals. Chronic human exposure
to vinyl chloride is associated with multiple systemic disorders, including a sclerotic syndrome,
acro-osteolysis, and liver damage. Acute human exposure to high concentrations can cause
narcosis, respiratory tract irritation, bronchitis, and memory disturbances. Chronic exposure
by animals can result in lesions of the liver, kidneys, spleen, and lungs (Clement Associates,

Inc., 198S).

Vinyl chloride is classified as a Group A chemical (Human Carcinogen) (EPA, 1994). EPA
(1994) has developed an oral slope factor of 1.9E+00 (mg/kg-day)’ based on a dietary study
in which rats fed vinyl chloride for 1001 days developed lung and liver tumors. An inhalation
slope factor of 3E-01 (mg/kg-day)" has also been developed based on a rat study in which liver

tumors resulted (EPA, 1994). Both slope factors are currently under review.

No oral references doses (RfDs) or inhalation reference concentrations (RfCs) have been

developed for vinyl chloride.



ZINC

Zinc is absorbed in humans following oral exposure; however, insufficient data are available
to evaluate absorption following inhalation exposure (EPA, 1984). Zinc is an essential trace
‘element that is necessary for normal health and metabolism and therefore is nontoxic in trace
quantities (Hammond and Beliles, 1980). However, overexposure to zinc has been associated
with a variety of adverse effects. Chronic and subchronic inhalation exposure of humans to zinc
has been associated with gastrointestinal disturbances, dermatitis, and metal fume fever, a
condition characterized by fever, chills, coughing, dyspnea, and muscle pain (EPA, 1984).
Chronic oral exposure of humans to zinc may cause anemia and altered hematological
parameters. Reduced body weights have been observed in studies in which rats were
administered zinc in the diet. There is no evidence that zinc is teratogenic or carcinogenic

(EPA, 1984).

With respect to carcinogenicity, zinc (soluble salts) is categorized as a Group D carcinogen (Not
Classified) (IRIS, 1994). This category applies to chemicals for which there is inadequate
evidence of carcinogenicity in animals. EPA (IRIS, 1994) has derived an oral reference dose
(RfD) of 3E-0'1 mg/kg-day. The oral RfD value is based on a human study by Yadrick et al.
(1989) in which adult females given zinc diet supplements showed a. decrease in erythrocyte
superoxide dismutase (ESOD) which indicates altered copper levels at the LOAEL of 1.0 mg/kg-
day. An uncertainty factor of 3 was applied to derive the RfD. An inhalation reference

concentration (RfC) has not been developed.
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72595 TABLE 1

SSIN TP1IAXLS
SURFACE SOIL INGESTION PATHWAY
CHEMSOL, INC. SITE - PRESENT-USE SCENARIO

CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Chiidren (12-17 years)

Chronic Daily Intake= Soil X ingestion X Conversion X Fraction X Exposuwe X Exposure X 1 X 1
(mg/g day) Concentration Rate Factor Ingested Frequency Durstion  Body Weight Averaging Time
mg/kg X 100mgiday X 1kg X 1 X 78daysiyesr X GByemrs X 1 X 1 =
1000000 mg  (unitiess) 55 kg 25550 days &
Soil ingestion Conversion Fraction Exposure Exposure Body Averaging Chvonic Daily Slope RISK =
Chemicals Concentration Ratwe Factor Ingested Frequency Duration Weight Time ntake (CDI) Factor (SF) {CDI*SF)
Arodor 1254 2.00E-02 100 1.0E-06 1 78 6 55 25550 6.7E-10 1.7€.00 $.1E-09
Arsenic 2.94E+00 100 1.0E-06 t 78 (] 55 25550 9 8€-08 1.7SE+00 1.7€-07
Berylium 8.10€E-01 100 1.0E-06 1 70 6 55 25550 2.7€-08 4.3€+.00 1.2E07
TOTALRISK = 29E-07
Page



172595 TABLE 1
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CHEMSOL, INC. SITE - PRESENT-USE SCENARIO

NONCARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Chidren {(12-17 yeers)

Chronic Dadly intake= Soil X Ingestion X Conversion X Fracton X Exposure X Exposure X 1 X 1
(mg/kg-day) Concentration Rate Facwor ingested Frequency Duration  Body Weight Averaging Time
mghkg X 100mgidsy X _1kg X 1 X 78dayslyesr X Gyears X 1 X 1 A
1000000 mg  (unitiess) 55 kg 2190 deys T
Soil Ingestion Conversion Fraction Exposwre Exposure Body Averaging Ciwonic Daily  Relerence HQ= =
Chemicals Concentration Rate Factor Ingested Frequency Duration Weight Time inmhe (COH) Dose (RID) COURD =
Arsenic 2.94E+00 100 1.0E-06 1 78 6 55 2190 1.1E-08 3.0E-04 3 8E-03
Berylium 8.10E-01 100 1.0E-06 1 78 8 55 2190 3.1E-07 $ 0E-03 6.3E-05
Manganese 4 81E4+02 100 1 0E-06 ! 78 6 55 2190 19€-04 5 OE-03 3.7€-02
Mercury 7.30E-01 100 1 0E-06 1 78 6 55 2190 2 8E-07 3.0E-04 9 5E-04
Silver 1. 45E+01 100 1.0E-06 1 76 6 55 2190 § 6E-08 5 0E-03 1 1E-03
Vanadwm 3. 41E+01 100 1.0E-06 1 78 6 55 2190 1.3E-05 70E-03 1.9€-03
HAZARD WNDEX = 4 5E-02
i
Pac



128 TABLE 2

SSOC TP1AXLS
SURFACE SO DERMAL CONTACT PATHWAY
CHEMSOL, INC. SITE - PRESENT-USE SCENARIO

CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SON DERMAL CONTACT EXPOSURE: Children (1217 yoers)

Chrorsc Daily intahe= Soil X Conversion X Skin Surface X Adherence X Absorpion X  Exposwe X Exposuie X 1 x -
(mg/g day) Concenvation Factor Area Factor Factor Frequency Duwrstion  Body Weight Av«w Time ’
mo/hg 1hg X 1945 cm2idey X 1 mg/om2 X (unitess) X 78 eventaiyear X Gyears X 1 ] 1 £
o 55 hg 25550 deys &
. Soit Conversion  Skin Surface  Adherence Absorplion Exposure Exposure Body Avum Chronic Delly Slope fISK -

Chermcals Concenbation Factor Area Factor Factor Frequency Duration Weight Intake (COH) Fm (SF) (COI'SF)

- Avoclor 1254 2.00E-02 1.0E-06 1945 ! 0.06 78 ] 55 25550 7.8E-10 7.7E+00 6.0€-09

TOTAL RISK. 6.0E-09

Par



TABLE 2

Y2
SSDC IPIA XLS
: SURFACE SOt DERMAL CONTACT PATHWAY
: CHEMSOL, INC. SITE - PRESENT-USE SCENARIO

BISKS TO AREA RESIDENTS/TRESPASSERS IN LOT 1A

NONCARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL DERMAL CONTACT EXPOSURE: (Children 12-17 years)
X Conversion X Skin Surface X Adherence X Absorplion X  Exposwe X Exposure X 1 x 1

Duration Body Weight Averaging Time

Chronic Daity intake= Soil
{mg/kg day) Concenuation Facwor Nea Facior Factor Frequency
mg/hg X 1kg X 1945 cm2/day X 1mgicm2 X (unitess) X 78 eventa/year X 6ysars X 1 x 1
sessssNng 55 kg 2190 deys
Soit Conversion  Skin Sufsce  Adherence Absorplion Exposwe Exposure Body Averaging Cheonic Oally  Relerence  HQ-
Chermicals . Concenyation Fackwr ANes Factor Factor Frequency Duration Weight Tune ramka {CON Does (RO} COVRID

PCBs do nol currently have established noncarcinogenic loxicity values. No other selected chemicals of poleniial concern have established dermal absorplion factors.

Page




17295 TABLE 3

SSN IP1B XLS
SURFACE SOIL INGESTION PATHWAY
CHEMSOL, INC. SITE - PRESENT-USE SCENARIO

BISKS TO AREA RESIDENTS/TRESPASSERS IN LOQT 18

CARCINOGENS - REASONABLE MAXMUM CASE SURFACE SOIL MESTK)N EXPOSURE: Children (12-17 years)

Chronic Daily Intake = Sod X Ingestion X Conversion X Fraction X Exposwe X Exposure X X .!
(mg/hg day) Concentration Rah Factor Ingested Frequency Duration  Body We@n Averaging Time

mg/kg X 100 mg/day X 1kg X 1 X 26days/yeer X GCyoars X 1 X 1

1000000 mg  (unitless) 55 kg 25550 days
Soil Ingestion Conversion Fracton Exposure Exposure Body Averaging Chronic Daily Slope
Chemicals Concentration Rate Facior Ingested Frequency Duration Weight Time Intake Factor
Aldnn 4.50E.00 100 1.0E-06 1 26 6 55 25550 5.0E-08 1.7E+01
Dieldrin 2. 95E+00 100 1 OE-06 | 26 6 55 25550 3 3E-00 1 8E+01
Arodor 1248 7.30€+01 100 1 OE-06 1 26 6 55 25550 8 1£.07 7.7E+00
Arodor 1254 8.50€+00 100 1 OE-06 1 26 6 55 25550 9 4E-08 7.7€.00
Aroclor 1260 8 49E+01 100 t 0E-06 1 26 6 55 25550 0 4E-07 71.7€.00
Arsenic 3 B4E.00 100 1 OE-06 1 26 6 55 25550 4 JE-08 1.75E+00
TOTAL RISK »
Page °

RAISK =
CDi*SF

8 5€-07
6 2E-07
6 2E-06
7.3E-07
7.3€-08
7.5€E-08

1.6E-05

4
oy
)

A
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SSIN TPIB XLS

TABLE 3

SURFACE SOIL INGESTION PATHWAY
CHEMSOL, INC. SITE - PRESENT-USE SCENARIO

RISKS TO AREA RESIDENTS/TRESPASSERS INLOT 18

NONCARCINOGENS - REASONABLE WAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Children (12-17 years)

Chonic Daily Intake= Soil X Ingestion X Conversion X Fracion X Exposwe X Exposure X L. X l
(mg/kg-day) Concentration Rate Factor ingesied Frequency Dwration  Body Weight  Averaging Time
mg/kg X 100mg/iday X___ 1kg X 1 X 26days/yor X Gyears X 1 X 1
1000000 mg  (unitiess) 55 kg 2190 days
Soi Ingestion Conversion Fraction Exposwe Exposure Body Averaging Chvonic Daily  Relerence HQ=
Chemicals Conceniration Rate Factor Ingested _ Frequency Duration Waeight Time itake (COll  Dose(RID) COWRID
Aldrin 4 50E+00 100 1 OE-06 1 26 ] 55 2190 $ 8E-07 3.0E-05 1.9€-02
Dreldrin 2 95E+00 100 1 OE-06 1 26 6’ 55 2190 J 8E-07 §0E-05 T.6E-03
Antimony 8 87E+00 100 1.0E-06 1 26 6 55 2190 1.1E-08 4.0E-04 29E-03
Arsenic 3 84E+00 100 1. OE-06 1 28 6 55 2190 S OE-07 3.0E-04 1.7€-03
Cadmium 4 80E+00 100 1 OE-06 1 26 6 55 2190 6.2€-07 1.0€E-03 6.2E-04
Chromium Vi 1.64E+01 100 1 OE-06 1 26 6 55 2190 21E-06 5 0E-0) 42E-04
Manganese 1 03E+03 100 1 0E-06 1 26 (] 55 2190 1 3E-04 5 0E-03 2 7E-02
Mercury . 3 60E+00 100 1 OE-06 t 26 [ 1.1 2190 4 7€.07 30€-04 16E-03
Thalum 4 60E-01 100 1 0E-06 1 26 8 55 2190 6 0E-008 8 O0E-05 7 4E-04
Vanadium 8 12E+01 100 1 OE-06 1 26 6 5% 2190 1 1E-05 7 0E-03 15E-03
HAZARD INDEX = 6 3E-02
Pac




72586 : TABLE 4
SSOC P18 X1 S
SURFACE SO DERMAL CONTACT PATHWAY
CHEMSOL, INC. SITE - PRESENT-USE SCENARIO

RISKS TO AREA RESIDENTS/TRESPASSERS IN LOY 1B

CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL DERMAL CONTACT EXPOSURE: Chiidren (12-17 yeers)
X Conversion X Skin Surface X Adherence X Absorpion X  Exposwre X Exposure X 1 » 1
Duration Body Weight Averaging Time

Cheonsc Daiy intake= Sail
(mg/ng day) Concentration Facwr ANes Factor Factwor Frequency
mohg X 1hg X 1945 om2xday X I mgiem2 X (uniess) X 76 eventalyemr X CGyears X 1 » 1
s88088000 §S5 g 25550 days =
Sall Conversion  Skin Surface  Adherence Absorplion Exposure Exposure Body Averaging Chronic Delly Slope RISK = =
Chemscals Concenkration Factor Area Factor Factos Frequency Duration Weight Time intahe (COY) _ Factor (SF) (CDI"SF)
Asoclor 1248 7 30€4+01 1.0E-06 1945 ! 0.06 78 ) 1 25550 2.0E-06 7.7€+00 2.2E-05
Asoclor 1254 8 S0E+00 1.0E-06 1945 ! 008 78 ] L1 25550 3.3E-07 7.7E+00 2.5E-06
Asocior 1260 8.49E+01 1.0E-06 1945 1 0.06 70 6 §5 25550 3.3E-08 1.7€E+.00 2 S5E-05
TOTAL AISK. § 0E-05
Par -



70580 TABLE «
S9.0C TP1B ALS
SURFACE SO DERMAL CONTACT PATHWAY
CHEMSOL. INC SITE PRESENT USE SCENARIO
AISKS 10 AREA RESIDENTS/TRESPASSEAS WLOT 18
NONCARCINOGENS - REASONABLE MAXMUM CASE SURFACE SOIL DERMAL
Ctvorn Oaty intahse

CONTACT EXPOSURE: (Children 12-17 years)
Soul X Corwerson X Sn Sudace X Adhetence X Absorpion X Exposwte X Exposwe X 1 X 1
(mg/kg day) Concensation Facwor Aea Factor Facor Frequency ‘ wabon Body Waght  Averaging Tume
mg/hg X___thg X 1945 om2dey X Imgiom2 X (unless) X 70 evertsyoas X Gyears X 1 X 1
000800000 55 kg 2190 days
Soal Corwersion  Skin Surface  Adherence  Absorpion Exposure Exposure Body Averaging Chvonic Daily  Relerence HQ-
Chenvcals Concentation Factor Ama Fackn Faclor Frequency Durabon Weight Tume intake (CO¥) Doge (RID) COVRID
Cadmium 4.80€ .00 1 0E-08 1845 1 00 70 6 55 2190 J3.8E-07

1.0E-03 36E-10

TOTALRISK = 2J6E-10

id
L

=
a

Page 2
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TABL(E

SURFACE SOIL INGESTION PATHWAY
CHEMSOL, INC SITE - FUTURE-USE SCENARIO
BISKS TO RESIOENTS IN LOT 1A

CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Aduits
Chronic Daily inlahe = Sod X ingestion X Conversion X Fiacson X Exposure X Exposure X. 1 X . N
(mg/hg-day) Concent «on Rawe Factor Ingested Frequency Durgion  Body Weight  Averaging Time
mo/kg X 100 mg/iday X g X 1 X 350 days/year X 24 years X 1 X !
1000000 mg  {unitless) 70 kg 25550 days
Sod ingestion Conversion Fracbon Exposure Exposure Body Averaging Chwonic Daily Slope RISK =
Chemicals Concentraton Rate Factor ingested Frequency Duration Weight Time intake (COH) Fachor (SF)  (COI"SF)
Arocior 1254 2 00E-02 100 t OE-06 1 350 24 70 25550 9 4E-09 T.7€.00 7 2€-08
Arsenc 2 94€.00 100 1 OE-06 1 350 24 70 25550 1 4E-06 1.75€.00 24E-06
Berythum 8 10E -0 100 1 OE-06 t 350 24 70 25550 38E-07 4.3E+00 1.6E-06
TOTALRISK « 4 1E-06
CARCINOGENS - REASONABLE MAXMUM CASE SURFACE SOIL INGESTION EXPOSURE: Chidren (0-8 yesrs)
Chromc Dady Intahe= Sod X ingeshon X Conversion X Fracton X Exposure X Exposure X__ 1 ) S D
(mg/Mg-day) Concenuabion Rate Fackor ingested Frequency Duration  Body Weight  Averaging Time
mg/hg X 200mgiday X___ 1hg X ] X 350 days/yyear X 6years X_ 1 X 1
1000000 mg  (unitiess) 15kg 25550 days
Sod ingestion Conversion Fracton Exposure Exposure Body Averaging Chronic Daily Slope RISK =
Chemicals Concanuation Rae Faclor Ingested _ Frequency Duravon Weight Time intake (COH) Factor (SF)  {COI"SF)
Aroclor 1254 2 00E-02 200 1.0E-06 1 350 6 15 25550 2.2E-08 7.7€+00 1.7€-07
Arsenic 2 94E.00 200 1.0E-06 1 3so0 6 15 25550 J.2E-08 1.75E+00 8 6E-06
Berylium 8.10€-01 200 1.0E-06 1 350 [ 15 25550 8.9€-07 4.3€+00 3 8E-06

FHD)

BRI

i

TOTAL RISK = 9 6E-06

30-YEAR COMBINED RISK (ADULT + CHILD) =

Page )

1.4E-05
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TABLE §

7208
SSIN FESIAXLS
SURFACE SOIL INGESTION PATHWAY
CHEMSOL, INC SITE - FUTURE USE SCENARIO
BISKS 1O RESIDENTS INLOT 1A
NONCARCINOGENS - REASONABLE MAXWMUM CASE SURFACE SOIL INGESTION EXPOSURE: Adults
Chronc Dady intake= Sod X ingeshon X Conversion X Fracson X Exposwe X Exposure X | . S B
(mg/rg-day) Concentraton Rate F actor ingesied Frequency Duration  Body Weight  Averaging Time
mg/hg X 100mgdey X_ 1hg X ' X350 daysiyear X 24years X = 1 X 1
1000000 mg  (untiess) 70 kg 8760 days
Sod ingestion Conversion Fracton Exposure Exposure Body Averaging Chronic Dady  Reference HQ-=
Chemicals Concantration Rate Factr  _Ingested __ Frequency Duration __Weight Time lntake (CDI) Dose (RID)  CDWRID
Arsenc 2 B4E .00 100 1 OE-06 | 350 24 70 8760 4 0E-06 3.0£-04 1 3E-02
Berylbum 8 10E-01 100 1 OE-06 1 350 24 70 8760 11E-06 $.0E-03 2.2E-04
Manganese 4 81€.02 i 100 t OE-06 1 350 24 70 8760 6 6E-04 §$.0E-03 1 3E-01
Mercury 7 30E-01 100 1 OE-06 1 350 24 70 8760 10E-06 3.0E-04 3.3E-02
Sdver 1 45E+.01 100 1 OE-06 1 350 24 70 8760 2.0E-05 $0E-03 4 0E-03
Vanadum J 41E.01 100 1.0E-06 1 350 24 70 8760 4 7€-05 7.0E-03 8.7E-03
HAZARD INDEX = 1.6E-01
NONCARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Children (0-8 years)
Chronic Daily intahe= Sod X Ingeston X Conversion X Fracton X Exposure X Exposure X_ 1 X 1]
(mg/kg-day) Concentraton Rate Factor ingesied Frequency Duration  Body Weight  Averaging Time
mg/kg X 200 mg/dsy X 1hg X ! X 350 daysiyesr X 6years X 1 X 1
1000000 mg  (unitless) 15 kg 2190 days
Soid ingestion Conversion Fracoon Exposure Exposure Body Averaging Chionic Dally  Relerence HQ=
Chermicals Concentrayon Rate Facwor _Ingested Frequency Duration Waeight Time intake (CDY) Dose (RID) COVRID
Arsenic 2 94E.00 200 1.0E-06 ! 350 [ 15 2190 3.8E-05 3.0E-04 1.3E-01
Barylium 8.10E-01 200 1.0E-06 1 350 6 15 2190 1.0E-05 $.0E-03 21E-03
Manganese 4 81E.02 200 1.0E-08 | 350 6 15 2190 6.1E-03 5.0E-03 1.2E+00
Mercury 7.30€-01 200 1.0E-06 1 350 6 15 2190 9 3E-08 3.0E-04 3. 1E-02
Silver 1.45E+01 200 1.0E-06 1 350 6 15 2190 1.9E-04 $.0E-03 37E-02
Vanadium 3.41E+01 200 1.0E-06 ' 350 6 15 2190 4.4E-04 7.0E-03 6. 2E-02

Ty

Page 2

HAZARD INDEX = 1.5E+00
30-YEAR COMBINED HAZARD INDEX (ADULT + CHILD) = 1.6E+00
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T TABLE &
SSOC RESIANLS .
SURFACE SON DERMAL CONTACT PATHWAY
CHEMSOL. INC SITE FUTURE USE SCENARIO
BSKS 10 AESIDENTS INLOQT 1A
CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOW DERMAL CONTACT EXPOSURE: Adults
Civoruc Davdy intahe Sod X Corwersion 3 Shn Swisce X Adherence X Absorpon X Exposure X Exposure X v x 1t
(mgig day) Concentssson Facxs ANea Fache Fachor Frequency Durauon  Body Weght  Averaging Time
mohg X Ihg > TOlomatey X Imp/omd X (urvBess) X S8SPSSONSSNS X 24years X Y X 1
200000000 70 hg 25550 days
Sod Corwersion Slun Swince  Adherence Absorpbon Exposure Exposure Body Averaging Chronic Daily Slope RISK =
_Chermcais : Concenuason Factor Nea = Facww  Facvx _ Frequency Duravon Weight Tune intabe (COY) __ Factor (SF) {CDI'SF)
Arocior 1254 2 00E 02 1 0E-0¢ 793 1 006 3s0 24 70 25550 4 5E-09 7.7E+00 3.4E-08
TOTAL RISK = 3 4E-08
CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOL DERMAL CONTACT EXPOSURE: Chiidren (0-8 yeers)
Clvorec Dady intabe = Sod X Corwerson 3 Shun Swiace X Adhersnce X Absorpuon X Exposurs X ExposuvteXx v x  §
(mg/g day) Concentrason Facwn Area Factor Facior Frequency Ourauon  Body Wasght  Averaging Tme
mphg X_ thg X 1750 cmMdey X 1 mgiom2 X (ursBess) X 000088808880 X Fyears X v X
80000000 15 g 25550 days
Sod Conversion Siun Swiace  Adherence  Absoiplon Exposure Exposure Body Averaging Clwonic Daily Slope RISK =
Chermucals Concentration Fackr Nea Factor Facr Frequency Duration Waight Time intake (CD¥)  Faclor (SF) (CDI'SF)
Arochor 1254 2 00E 02 1.0€06 1750 ' 006 350 6 15

25550 1.2E-08 7.7€+00 8.9E-08

TOTAL RISK = 8.9E-08
30-YEAR COMBINED RISK (ADULT + CHILD) =  1.2E-07
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S30C RES1AN S

TABLE &

SURFACE SOIL DERMAL CONTACT PATHWAY
CHEMSOL, INC SITE FUTURE USE SCENARIO

ASKS 10 RESIDENTS INLOTY 1A

NONCARCINOGENS - REASONABLE MAXMUM CASE SURFACE SO DERMAL CONTACT EXPOSURE: Adulls
Chronic Dady intahe «

Sod X Conversion » Skn Swiace X Adherence X Absorption X  Exposure X Exposure X A N SUN
(mg/Mg-day) Concentrason Facton Area Factoe Factor Frequency Ouration  Body Weight Averaging Time
mg/hg X__ 1 » TIomuay X 1mg/om2 X (uubess) X 000808888800 X 24 years X v__x__ v
008000000 70 kg 8760 days
Sod Corwersion  Skun Surace  Adherence  Absorphion Exposure Exposure Body Averaging Chvonic Daily Relerence HQ-
Chermmecals Concentsason F actos Ares Factor Facux Frequency Durauon Woeight Time intahe (CDH) Dose (RID) COVRID
PCBs do not currently have eslabhshed NONCarcinogenic oxicily values No other wmmdmuudmmmﬂmmadummmm.
NONCARCINOGENS - REASONABLE MAXMRNS CASE SURAFACE SOA DEAMAL CONTACY
Civorec Dady Intahe - Sod
{mg/hg day)

EXPOSURE: Cnhildren (0-8 yeers)
X Corwersion » Shun Surlace X Adhecence X Absorpuon X Exposure X Exposure X 1 S
Concentraton Factor Area Factos F acwe Frequency Ourason  Body Weght  Averagng Twne
mohg X g > IT50 ov2xdey X I mgim2 X (wvSiess) X 000800008000 X 6years X t X _
o00000008 1S8g 2190 days
Sod Convermon Sun Surilace  Adherence  Absorpuion Exposure Exposure Body Averaging Chronic Dady Relerence HQ-
Cherrecals Concentsadon F actos ___Aes = Facwx  Facaw_ Frequency Duraton Weght Time intake {COY)  Dose (RID) CDVRID
PCBs do not curently have establshed NONCArGNDGeNIC OXCy values  No other selecied chemecals of polental concerm have establshed dermal absorpbon factors.

Page 2
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TABLE ?

ran
SS HAESIA XS
SURAFACE SOIL INHALATION PATHWAY
CHEMSOL, INC SITE - FUTURE -USE SCENARIO
PISKS 1Q BESIDENT S UNSIDE AND QUISIDE RESIDENCE) INLOT 1A
CARCINOGENS - REASONABLE MAXBMUM CASE SURFACE 30IL INHALATION EXPOSURE: Adults
Susp
Clworec Dady intake- Sod X Sod X Resp X inhalavon X Exposwe X Exposure X Exposure X  Conv X 1 X___t
{mg/Rg day) Concen Concen Fiacton Rale Tive Frequency Ousation F acior Body Wi Avging Time
moAQ X 00880000 X (unifess) X 083 mMv X 24 hraiday X J50deysyw X 24years X _ 1hg  X__ 4 XV
1000000 mg 70hg  S8s0s8Ns
Susp. )
Soid Sol Resp inhalason * Exposure Exposure  Exposure Conv Body Averaging  Chwonic Daly Siope RISK «
Cherucals Concen Concen Fracgon Aate Tme Frequency  Dwavon _ Factor Waeght Time Niake (COl)  Factor (SF)  (COI'SF)
Assenic ssasan 1JE-02 1 [ ) k] 24 3% 24 1 OE 08 70 25550 J 8E-09 15E+01 5.4E-08
Berytum 8 10E.-0t 3E-02 t o8l 24 150 24 VQE 06 70 25550 8.9E-10 8 4E.00 8.3E-00
TOTAL RISK » 6.2E-08
CARCINOGENS - REASOMNABLE MAXIUM CASE SURFACE SOL INHALATION EXPOSURE: Chikkken (08 yews)
Susp
Chvoruc Daddy intahe= Sod X Sod X Resp X inhalmdon X Exposwe X Exposurs X Exposure X Conv. X __v__X_ _ 1
{mg/ng -day) Concen Concen Fraceon Rale Tive Fiequency Our abion f actos ' Avgng Time
mgAg X 208580008 X (uniess) X 08I miAw X 24 hraidey X 350 caysyy X Byears X_ thg _X_ 1V X _ 1
1000000 mg 15hkg  S0000008
Susp
Sod Sod Resp Inhalason Exposure Exposure  Exposwre Conv Body Averaging  Chronic Dady Slope RISK -
Chemicals Concen. Concen Facton Rale Tome Frequency _ Duralion Factor Waeigh! Time inlake (COY)  Factor (SF)  (CDI'SF)
Arsenic sessamy 1 JE-02 | 08 24 350 L] 1 OE-08 15 25550 4209 1.5E+01 6.3E-08
Berytiom 8.10€-0V 1.3€-02 1 08 24 350 6 1 0E-08 15 25850 t1E-09 8.4E+00 9.7€-09
TOTAL RISK - 7.2€-08
30-YEAR COMBINED RISK (ADULT + CHLD) - 1.3E-07

SIS
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o TABLE 7

S HAESIANLS
SURFACE SOIL INHALATION PATHWAY

CHEMSOL INC SITE - FUTURE USE SCENARIO

AISKS 10 AEIIDENTS (NSIDE ANO QUTSIOE BESIDENCE) INLOT 1A

NONCARCINOGENS - REASONABLE MAXNMSUM CASE SURFACE SOIL INHALATION EXPOSURE: Adults

Civonic Dady inlaha« Sod X Sod X Resp X inhaston X Exposure X Exposure X Exposure X Conv. X t X Y
(mg/hg day) Concen Concen Fracson Rate Teme Frequency Ow auon Factos Body Wi Avging Time

moMg X 000000088 X (unifess) X 083 mdAw X 24 heasdey X 350 dayayr X 24years X 1kg X 1 X__ 1

1000000 mg 70kg 8760 days
Susp
Sol Sod Resp inhailsson Exposwe Exposure  Exposure Conv. Body Averaging  Chronic Daily  Relerence HQ-
Chesrucals Concen Concen. Fracson __Rawe Tsrve__ Frequency Owaton  Facior Weight Tuame NMake {COl}  Dose{RID) COVRID
Manganese ssonene 13€-02 ' 08 24 350 24 1 DE 06 70 8780 1.7€-06 1.4E 05 1.2E 0%
Mercury 7 J0€-01 1 JE-02 L 08 24 350 24 1 0E-06 70 8760 2 6E-09 8.6E-05 3 0€E-08
HAZARD INDEX = 12E-01
NONCARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INHALATION EXPOSURE: Chidren (06 years)
Civonuc Dady Inlabw« Sod X Sod X Resp X inhalsdon X Exposwe X Exposure X Exposwe X Conv X_ v __X___ v
{mg/g day) Concen Concen Fracton Rale Tome Frequency Duration Factor Body Wi Avging Time
mgAg X 000008880 X (uivtess) X 08I mMw X 24 hrsiday X 350 daysyy X Syears X___ 1hg X __ ¥V __ X 1
1000000 mg  15kg 2190 days
Susp
Soi Sod Resp. inhalation Exposure Exposure  Exposure Conv. Body Averaging Clwonic Dadly Relerence HQ-
Chemicals Concen. Concen. Fracton Rale Jame____ Frequency Duration Facor Weight Yime alg (CDI}  Dose (RID) COVAID
Manganese soseNNe 1.3E-02 1 083 24 350 [} .0E-06 15 2190 8.0€-06 1.4E-05 5.7€-01
Mercury 7.30€-01 1.3E-02 1 0.83 24 350 [} 1.0€-06 15 2190 1.2€-08 8.6E-05 1.4€-04

HAZARD INDEX = 8.7€-01

30-YEAR COMBINED HAZARD INDEX (ADULT + CHLD) « 8.9E-0V

—
i
%
R
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b . %~ Y TABLE 8
SSINAESIB .

SURFACE SOIL INGESTION PATHWAY
CHEMSOL, INC SITE - FUTURE USE SCENARIO
BISKS JO RESIDENTS INLOT 18

CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Adulte

Chronic Dasly intakes Sod X ingesuon X Conversion X Frachon X Exposure X Exposwe X 1 x 1
(mg/g-day) Concentration Rat Facwor Ingesied Frequency Duration  Body Weight  Averaging Time
mg/hg X 100mg/day X kg X 1 X 350 days/year X 24yomrs X 1 X 1
1000000 mg  (unitiess) T0 kg 25550 days
Sod Ingestion Conversion Fracbon Exposure Exposure Body Averaging Chronic Daily Silope RISK =

Chemicals Concentrabon Rak Facor Ingested __ Frequency Duraton Weght _  Time Imake (COl) _ Fackor (SF)  (CDI*SF)

Aldnn 4 S0E.+00 100 1 0E-06 1 350 24 70 25550 2.1E-06 1.7€.+01 3 6E-05

Dweidrin 2 95E.+00 100 1 OE-06 1 350 24 70 25550 1 4E-06 1 6E.01 22E-05

Arocior 1248 7 30E.01 100 t 0€ 06 ! aso 24 70 25550 34E-05 71.7€+00 26E-04

Asodor 1254 8 SOE .00 100 1 0E 06 \ 350 24 70 25550 4 0E-06 7.7E+00 31E-05

Arodor 1260 8 49E .01 100 t OE-06 1 350 24 70 25550 4 OE-05 71.7E+00 3 1E-04

Arsenic J B4E.00 100 1 OE-06 1 350 24 70 25550 1.8E-08 1.75€E+00 3 2E-06
TOTAL RISK = 8 6E-04

CARCINOGENS - REASONABLE MAXMUM CASE SURFACE SOIL INGESTION EXPOSURE: Chilkdren (0 - 6 years)
Chronic Daily intake = Sod X Ingesbon X Conversion X Frackon X Exposure X Exposure X_ 1 b S
(mg/Mg-day) Concentration Rate Factor Ingested Frequency Dwaton  Body Weight  Averaging Time
mg/hg X 200mgidey X___1kg X 1 X 350 daysiyeasr X 6Gyears X 1 X 1
1000000 mg  (unuless) 15kg 25550 days
Soil ingestion Conversion Fracson Exposure Exposure Body Averaging Chronic Daily Slope RISK =

Chemicals Concentration Rale Factor ingested Frequency Duration Weight Time Imahe (CDI)  Facwor (SF)  (CDI*SF)

Aldnin 4.50E+00 200 1.0E-06 1 350 6 15 25550 4 9E-06 1.7E+01 8 4E-05

Dieldrin 2.95E+00 200 1.0E-06 1 350 6 15 25550 3.2E-06 1.6E+01 5 2E-05

Aroclor 1248 7.30E+01 200 1.0E-08 1 350 6 15 25550 8.0E-05 7.7E+00 6. 2E-04

Asodor 1254 8.50E+00 200 1.0£-08 1 350 6 15 25550 9.3E-06 7.7€+00 7.2€-08

Arodor 1260 8.49E+0V 200 1.0E-06 1 350 6 15 25550 9 3E-05 7.7€E.00 7 2€-04

Assenic 3.84E+00 200 1.0E-06 1 350 6 15 25550 4.2E-08 1.75€+00 74E.-06
TOTALRISK = 1 5E-03

2.2E-03

30-YEAR COMBINED RISK (ADULT + CHILD) =
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858, _isus
SURFACE SOiL INGESTION PATHWAY
CHEMSOL, INC SITE - FUTURE .USE SCENARIO

NONCARCINOGENS . REASONABLE MAXWUM CASE SURFACE soiL INGESTION EXPOSURE: Adulte

Chrorc Dasly ntaho Sod X Ingesson X Convermion X Fracton X Exposuyre x Exposure X 1 x 1
(mg/g-cay) Concentraton Factor Ingesied  Frequency  Dwration Body Werght  Averaging Time
mg/kg X 100 mg/day X _1hg  x ! X 350 days/year X 24 yoars X A X___ 1
1000000 mg  (unutess) 70 kg 8760 days
Sod ingestion Conversion Fracson Exposure Exposure Body Averaging
Chemicals _Concentraton Rawe Facon Ingesied Frequency Ouration Weight Time
Aldrin 4 50E+00 100 1 OE-08 1 350 24 70 8760
Oveidrin 2 9SE+00 100 1 OE 08 1 350 24 70 8760
Anbmony 8 87E.00 100 1 OE .08 | 350 24 70 8760
Arsenic J 84E400 100 1 OE 06 t 350 24 70 8760
Cadmum 4 BOE+00 100 1 OE-06 1 350 24 70 8760
Chromium Vi 1 64E.01 100 1 0E-06 1 350 24 70 8760
Manganese 1.03E.03 100 1 OE-08 1 350 24 70 8760
Mercury J 60E.+00 100 1 0E-06 1 350 24 70 8760
Thallum 4 60€-01 100 1 0E-06 ! aso 24 70 8760
Vanadium 8 12E.01 100 t OE-06 t 350 24 70 8760

NONCARCINOGENS . REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Children (0-8 years)

Chronic Dasly Intake = Sod X Ingestion X Conversion X Fraction X Exposure X Exposure ) S | X__ 1
(mg/Mg-day) Concentrabon Rate Factor ingesied Frequency Ouration  Body Woeight  Averaging Time
mg/kg X 200 mg/day X 1kg X 1 X 350 days/year X Gyears X 1 X 1
1000000 mg (unitless) 15 kg 2190 days
Sod ingestion Conversion Fracton Exposure Exposure Body Averaging
Chemicals Conceniration Raw Facior Ingesied  Frequency Duration Weght Time
Aldrin 4.50E+00 200 1.0E-06 1 350 6 15 2190
Disidrin 2.95€.00 200 1.0E-08 ! 350 6 15 2190
Antimony 8 87E.+00 200 1.0E-06 t 350 6 15 2190
Arsenic 3.84E+00 200 1.0E-06 1 350 6 15 2190
Cadmium 4.80E+00 200 1.0E-08 1 350 6 15 2190
Chromium Vi 1.64E+01 200 1.0E-08 1 350 6 15 2190
Manganese 1.03E+03 200 1.0E-08 1 350 6 15 2190
Mercury 3.60E.+00 200 1.0E-06 1 350 6 15 2190
Thallium 4.60E-01 200 1.0E-08 1 350 6 15 2190
Vanadium 8.12E.01 200 1.0E-08 ! 350 6 15 2190

Chronic Daly  Relerence HQ»
intake (CDI Dose (RID COVRID

6. 2E-06 J0E-05 21E-01
4.0E-08 S 0E-05 8 1E-02
12E-05 4 0E-04 3.0E-02
$ 3E-06 3 0E-04 1 8E-02
6 6E-06 1 0E-03 6 6E-03
2 2E-05 5 0E-03 4 5€-03
1.4E-03 5 0E-03 2 BE-01
4.9€-06 J 0E-04 16E.02
6 3€E-07 8 0E-05 7 9€-03
1.1E-04 7 0E.03 1 6E-02

HAZARD INDEX = 6 7E-01

Chvonic Dally  Reference HQa-

intake (CDI) Dose (AID) CDVWAID _

$ 8E-05 J.0E-05 19€E+00
J.8E-05 $.0E-05 7.5E-01
1.1E.04 4.0E-04 28E-01
4.9E-05 J3.0E-04 1.6E-01
6.1E-05 1.0E-03 6 1E-02
2.1E-04 $.0E-03 4 2€-02
1.3€-02 $.0E-03 26E+00
4.6€E-05 J.0E-04 t 5€-01
59E-08 8 0E-05 7.4E-02
1.0E-03 7.0E-03 t 5E-01

INDEX = 6 2€+00

HAZARD
30-YEAR COMBINED HAZARD INDEX (ADULT + CHILD) = 6 9E.00
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SURFACE SOIL DERMAL CONTACT PATHWAY
CHEMSOL, INC SITE - FUTURE USE SCENARIO

BSKS 10O AESIDENTS N LOT 18
CARCINOGENS - REASOMABLE MAXMUM CASE SURFACE SOW DERMAL COMTACTY EXPOSURE: Adule
Chvoruc Dadly intahe~ Sod X Corwvermon 3 Shun Surdace X Adhetence X Absosphon X Exposwa X Exposure X N L I N
(mghg day) C oncent ation Factor Ao Facior F actor Frequency Dwason  Body Weight ~Averagang Time
mo/hg X tag > 783 om2xday X Imgam2 X (urvless) X 00000000000 X 24years X__ V.  x  t
200000000 TO kg 25550 days

Sod Corwersion  Skin Surtace  Adherence  Absorpbon Exposure Exposure Body Averaging Chronic Daily Slope RISK »
Chemucals . C oncent stion F actos Aog ~ Fecvn  Fecwr  Frequency  Dwadon Weight B Time Intake {COI)  Factor (SF) (CDI'SF)
Asoclor 1248 7 30E.01 1 OE 08 793 ! 006 350 24 70 25550 1 6E-05 7.7€400 1.3E-04
Asodior 1254 8 50E.00 1 OE-08 793 1 006 350 24 70 25550 1 9E-06 7.7€E400 15E05
Aroclor 1260 0 49€.01 1 0E-08 193 ! 008 350 24 70 25550 1 9E-05 7.7E+00 15E-04

TOTALRISK « 2 9E-04

CARCINOGENS - REASONABLE MAXMMUM CASE SURFACE SOL DERMAL CONTACT EXPOSURE: Children (0-8 years)

Chroruc Dasly Intahe= Sod X Corwversion » Shun Surisce X Adherence X Absorpon X Exposwe X Ewxposure X ) x Y
(mg/hg day) Conceniration Factor Area Factor Factor Frequency Dwason Body Weght  Averaging Time
mo/hg X ihg 3 A7SO on@May X I mgAom2 X (uwuiless) X sesesssessse X Gyeas X 1 x 1
IYTIITITIT] 1509 25550 days

Sod Conversion  Skin Surface  Adherence Absorplion Exposuie Exposure Body Averaging Chronic Daily Slope RISK =
Chemicals Concentsation Factot Aroa Factos Faclor Fiequency Durason Weght Time intahe (CDY) Faclor (SF) (COI"SF)
Arocior 1248 7 30E.01 10E-08 1750 1 006 350 6 15 25550 4.2E-05 7.7E+00 J.2E-04
Aroclor 1254 8 SOE«00 1 OE-06 1750 ! 0 06 350 6 15 25550 4 9E-06 7.7E+00 3 BE-05
Asodos 1260 8.49€.01 1.0E-06 1750 1 006 350 6 15 25550 4.9€-05 7.7E+00 J.O8E-04

TOTALRAISK = 7 .4E-04

30 YEAR COMBINED RISK (ADULT + CHLD) » 1.0E-03
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0%%8 TABLE
SSDCRES'AMS

SURFACE SOIL DERMAL CONTACT PATHWAY
CHEMSOL, INC SITE FUTURE USE SCENARIO
BISKS TO RESIDENTS N LOT 18

NONCARCINOGENS - REASONABLE MAXMUM CASE SURFACE 30N DERMAL CONTACT EXPOSURE:

Aduits
Crvonuc Dasly intake~ Sod X Corwversion 3 Shun Swiisos X Adhesence X Absorpion X Exposure X Exposwe X 1 » 1
{mg/g dey) Conceniation Factor Ares Facke Facux Frequency Owaton Body Weight Averaging Time
mg/ng X___thg > 703cmiday X Imgom2 X (wwiess) X 8002800008088 X 24 years X L. N
200008000 70 kg 8760 days
Sod Corwersion  Shin Swisce  Adherence  Absorption Exposwe Exposure Body Averaging Clvonic Daily  Reference HQ-
Chemcals C onceny ation Factos Aea  Facwe Facior Fiequency Dwabton Weight Time Intahe (CDI) Dose (R1D) CDWRID
Cadrmium 4 80E.00 1 0E 08 793 om/day 1 001 350 24 70 8760 §.2E-07 1.0E-0 S52E-10
HAZARD INDEX = 5§ 2E-10
NONCARCINOOGENS - REASOMABLE MAXSIUM CASE SURFACE SON DERMAL CONTACT EXPOSURE: Children (0.6 yeurs)
Ctvon Oasly irinbee Sod X Corwermon 3 Stun Surtace X Adhetence X Ataarphon X Exposwe X Exposute X 1 L I | .
{mghg dey) Concentation Facwe Aroe F act0s Facos F requency Dwason Body Weght Averaging Time
moNo 3 g P 1750 ovQiiey X 1 mgAam2 X (wwless) X S00000800080 X Gyews X 1 R |
(TIIIrIrn 1Shg 2190 days
Sod Conversion Shun Surlace  Adherence  Absorpton Exposwre Exposure Body Averaging Chronic Daly  Relerence  HQ-
Chemcals Concenssuon Facan Ao . Foctor  Factr  Frequency = Dwason  Weght __ Time intake (CDY) _ Dose (RID) _COVAID _
Cadmum 4 80E.00 1 0E-06 1750 em2/day ! 00 350 6 15 2190 5 4E-06 10E-03 S4E-09
HAZARD INDEX = 5 4E-09
30-YEAR COMBINED HAZARD INDEX (ADULT + CHWLD) = 5.9E-09

I
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e TABL . .
SS MRES1B WS
SURFACE SOIL INHALATION PATHWAY
CHEMSOL, INC SITE - FUTURE -USE SCENARIO
RAISKS 10 RESIDENT S UNSIDE AND OUTSIDE RESIDENCE) INLOT 18
CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SO0 INHALATION EXPOSURE: Adults

Susp
Chronc Dasly Inlake = Sod X Sod X Resp X Whalavon X Exposure X Exposure X Exposure X Conv X v X__ v
{mg/Mg -dey) Concen Concen Fracson Rate Teme Frequency  Duration Facior Body Wi Avging Time

mgAg X 005000000 X (uSess) X 08I mMAw X 24 hrwday X 350daysyr X 24years X 1kg  X_ 1 X__ 1
1000000 mg  70kg  S8apsses

Susp .

Sod Sod Resp Inhalason . Exposure Exposure  Exposuie Conv Body Averaging  Chwonic Daily Slope RISK -
Chemucals Goncen Concen _Fiacoon __ Rate ___Twme _ Frequency Durabon ~ Faclor _ Weght Time ke (COY)  Factor {SF}  (CDI'SF)
Akdnn sesnens 13€-02 | [N ] 24 350 24 1 OE 08 70 25550 5 5E-09 1.7E+01 9.3E-08
Dwpdcrin 0000008 13E-02 t 08) 24 350 24 1 OE 06 70 25550 3 6E-09 1.6E+01 S 7€-08
Assenc sedsnee 1 3E-02 1 08 24 350 24 1 OE 06 70 25550 4 JE-09 1.5E+01 7 0E-08
Cadmuum sessRe t 3€-02 1 08 24 350 24 1 OE 08 70 25550 5 8E-09 6.3E+00 J7E 08
Clwormam V1 sssneee 13E02 1 003 24 350 24 1 OE-08 70 25550 2 0E-08 4 2E:01 8 4E-07

TOTAL RISK = 1 {E 06
CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE 300 INHALATION EXPOSURE: Chiidren (06 yesrs)

Susp
Chvorsc Dasdy Inlake« Sod X Sod X Resp X inhalaton X Eazposure X Exposure X Exposure X  Conv X v _x___ v
{mg/ng -day) Concen Concen Frachon Rale Tere Frequency Ourawon Facior Body W1 Awging Time
mg/&g X S82000089 X (unitess) X 083 miAw X 24 hwwday X 350 days/y X 6 years X__ kg X__ 1 X 1
1000000 mg 15kg YT
su’p . . o
Sod Resp. inhalason Exposure Exposure  Exposure Conv. Body Averaging  Chwonic Daily Slope RISK =
Chemicals Concen Fracton Rate Time Frequency Duration £ acior Weight Tine Mahe (COl)  Factor {SF)  (COI'SF}
Aldrin 1.3E-02 ] 083 24 350 6 1 OE-08 15 25550 8 4E-09 1.7E+01 11E-07
Dieidrin 1 JE-02 1 082 24 350 [} 1.0E-08 15 25550 4 2E-09 1.6E+01 6.7E-08
Arsenic 1 3E-02 1 082 24 350 6 1 OE-08 15 25550 5 4E-089 t SEqOf 8 2€-08
Cadmiumn sesnesn 1.3E-02 1 083 24 350 (] 1 OE-06 15 25550 6.0€-09 6.3E+00 4.3E-00
Chromium Vi seoneen 1.3E-02 1 083 24 350 ) 1.0E-08 18 25550 2.3E-08 4.2E+0V 9.8E-07

TOTAL RISK « 1.3E-06

30- YEAR COMBINED RISK (ADULT + CHILD) = 3.4E-06
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SSHRESNB LS
SURFACE SOIL INHALATION PATHWAY

CHEMSOL, INC SITE FUTURE USE SCENARIO

WWSMWLQL}B

NONCARCINOGENS - REASOMABLE MAXWMUM CASE SURFACE 3SOL INHALATION EXPOSURE - Adults

Chwonc Dauly intahe» Sod X Sod X Resp X inhalmton X Exposwe X Exposuie X Exposwe X  Conv X 1 x 1
{mg/hg day) Concen Concen Fracson Rale Teme Frequency Dwrauon Faciot Body Wi Awging Time
mg/hg X 800800080 X (unifees) X 083 mIMw X 24 hrs/day X 350 days/yr X 24 years X Thg X __ 1t X 1
1000000 myg T0hg 8760 days
Susp.
Sod Sod Resp inhatason Exposwe Exposure  Exposure Conv Body Averaging  Ciwonic Dady Relerence HQ-
Chermecaly Concen _ _ Concen. Fracwon Ratg Jeme _ Frequency Owawon Factor Weghi _Tme nake (CO)  Dose (RID)  COVRID
Manganese qesesee 1 JE 02 1 083 24 350 24 1 OE 06 70 8760 37E-08 1.4E-05 26E-01
Mercury (L] 3E-02 1 08 24 350 24 1 0E- 08 70 8760 1.3E-08 8.6E-05 1 5€-04

HAZARD NDEX » 2 6€E 01

NONCARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INHALATION EXPOSURE - Children (0-6 years)

Chronic Dady inlake -~ Sod X Sod X Resp X inhalason X Exposwe X Exposure X Exposuwre X  Conv X _ v X 1
(mg/hg dey) Concen Concen. Fracuon Rate Tare Frequency Durabon Facios Body Wi Awging Time
mgMmg X 895888885 X (umiess) X 083 mIMs X 24 hra/day X 350 daysyr X Syears X__ thkg _X__ 1t _ X __ 1 R
1000000 my 1Shg 2190 days
Susp.
Sod Sod Resp tnhatason Exposwie Exposuie  Exposuie Conv. Body Averaging Clwonic Dady Relerence HQ-
Chemicals Concen. Concen. Fraction Rale Tome Frequency Duwraton Factor Weight Tome inahe (CDY) _ Dose (RID) COWRID
Manganese (T 1 3E-02 075 083 24 350 () 1 OE-08 15 2190 1.3E-06 1 4E-05 9 1E-0
Mercury sssssne 1.3€.02 a78 08 24 350 6 1.0E-08 15 2190 4.5€-08 8.6E-05 § 2E-04

HAZARD INDEX = 0.1E-01

30-YEAR COMBINED HAZARD INDEX (ADULT+ CHWLD) » 1 2E+00
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14005 TABLE 1,
SSINSWXLS
SURFACE SOIL INGESTION PATHWAY
CHEMSOL, INC SITE - FUTURE-USE SCENARIO

BISKS TO SITE WORKEASAMPLOYEES IN LOT 1A AND LOT 18 (SITE-WIDE)
CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Adults

Chonic Daily Intake Sod X ingeston X Convermon X Fracbon X Exposure X Exposure X 1 X 1
(mog/g-day) Concenkrabion Rate Factor ingested Frequency Dursbon  Body Weght  Averaging Time

moAg X S0mg/dey X 1kg X t X 250 daysiyeas X 25 years X 1 X 1

1000000 mg  (uniless) 70kg 25550 days
Sodl ingeshon Converson Fraction Exposure Exposure Body Averaging Chronic Daily Slope RISK =

Chemicals Concenlration Rale Faclor ingested Frequency Ourakon Weight Time Intake (CDY) Faclor (SF) (CDI'SF)
Aldon J 80OE-O1 50 1 OE 08 ' 250 25 70 25550 6.6E-08 1.7E+00 1.1E-06
Dieldnn 1.60€-01 50 1 OE 08 ! 250 25 70 25550 26E-08 1.6E+01 4.5€E-07
Aroclor 1248 9.92E+00 80 1.0E-08 1 250 25 70 25550 1.7E-08 7.7E+00 1.3E05
Arodor 1254 6.79€ +00 50 1.0E 08 t 250 25 70 25550 1.0E-08 71.7E+00 7.8£-06
Aroclor 1260 1.33E+01 S0 10€-08 ! 250 25 70 25550 2.3E-08 7.7E+00 1.8E-05
Arsenic 3.37E+00 50 1.0E 08 ! 250 25 70 25550 §.9€-07 1.75E+00 1.0E-06

falH)
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Page 1

TOTAL RISK = 4. 2€E-05
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185 TABLE
S5 IN-SW X1 S

( ( !

SURFACE SOIL INGE STION PATHWAY
CHEMSOL, INC SITE - FUTURE -USE SCENARIO
RISKS 10 SI1E WORKEASVEMPLOYEES IN LOT 1A AND LOT 18 (SITE-WIDE)

NONCARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Aduits

Chronuc Dasly Intake= Sod X ingeston X Convermon X Frmaction X Exposure X Exposure X 1 X R
(mgMg-day) Concentralion Rale Factor Ingesied Frequency Dumton  Body Weighl  Averaging Time

mghg X BOmgMdey X___ 1kg X 1 X250 daysyear X 25years X 1 X 1

1000000 mg  (urvless) 70 kg 9125 days
Sod ingesaon Converson Fracton Exposure Exposure Body Averaging Chronic Daily Relerence HQ=

Chamicals Conceniration Rals Factor _ingested Frequency  Dumbon Weight Time Intake (CDI) Dose (RID) CDIRID
Aldnin 3 80E 01 50 1.0E 08 ! 250 25 70 9125 1.9E-07 30E05 6.2E03
Oieldnn 1.60€-01 80 1.0E 08 1 250 25 10 8125 7.8€08 §.0E-05 1.6E-03
Antimony 7 S2E +00 50 1.0E 06 1 250 25 70 9125 3.7€-08 4.0E-04 9.2E03
Arsenic 337€.00 50 1.0E08 1 250 25 70 9125 1.6€-08 30E-04 6 5€-03
Cadmum 2 32€+00 50 1.0E-08 1 250 25 70 9125 1.1E08 1.0E-03 1.1E03
Chromum VI 1.01E+01 &0 1.0E 08 1 250 25 70 9128 4 9E-08 5.0€E-03 9 9E-04
Manganese 9 97E+02 50 1.0E-08 | 250 25 70 9125 4.9E-04 §.0E-03 9.8E02
Mercury 1.60E +00 50 1.0E 08 1 250 25 70 9125 71.8E-07 3.0E04 26E-03
Thaltum 3.90€ -01 50 1.0E-08 1 250 25 10 9125 1.9E07 8.0E-05 24E-02
Vanadum $.96E +01 50 1.0E-08 1 250 25 70 9125 29E-05 7.0E-03 4.2E03

HAZARD INDEX = 1.3E-01
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o TABLE 12
$3.0C Swus _
SURFACE SOIL DERMAL CONTACT PATHWAY
CHEMSOL, INC SITE FUTURE USE SCENARO
BISKS 70 SITE WORKERSEMPLOYEES 4 LOT 1A AND LOT 18 (SITE WIDE)
CARCINOGENS - REASONABLE MAXWANE CASE SURFACE SOU DERMAL CONTACT EXPOSURE: Adults
Civonc Dady intahe- Sod X Corwermon » Shun Swisce X Adherence X Absorpion X Esposure X Exposure X [ S IO
(mg/g-day) C onoenu ason Facww ANea Facwe Facioe Frequency Dwaton Body Weght  Averaging Time
mo/ig X__ i1 21800 cnxdey X I mg/am2 X (wulless) X 008000080000 X 25years XV x Vv
o000 000 70 kg 25550 days
Sod Corwersion  8kin Surlace  Adherence  Absorpiion Exposure Exposura Body Averaging  Chvonic Daldy Slope AISK -
Chefracals Concents 830 Fackx AMea  Fecwor Fackor Frequency Durauon Weight Time Wnake (COY  Facwor (SF) {CDU'SF)
Aroctor 1248 9 92€.00 1 OE 08 1930 ' 006 250 25 70 25550 4 0E-06 T7.7E4+00 I 1E-05
Arockn 1254 S 70E.+00 1 0E 08 1930 | 006 250 25 70 25550 2 3E-06 7.7E4+00 1 8E-05
Asocior 1260 1 33E.00 Y OE-O8 1930 1 008 250 25 70 25550 5 4E-06 1.7E+00 41E-05
TOTAL RISK - 9.0E-05
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-~ TABLE 12
SSOC Swiu s
SURFACE SOIL DERMAL CONTACT PATHWAY
CHEMSOL, INC SITE FUTURE USE SCENARIO
BISKS T SMIE WORKERSEMPLOYEES N LOT 1AANQ LOT 18 (SITE WIDE)

NONCARCINOGENS - REASOMABLE MAXMUM CASE SURFACE S04 DERMAL CONTACT EXPOSURE: Adults

Chroric Dady intahe Sod X Conversion » Shin Suriace X Adherence X Absorpion X Exposure X Exposwe X 1 x 1
(mgMg-day) Concentsation Fachw Ares Factor Facsor Frequency Dwauvon Body Weight Averaging Time
mghg X_ ik » 1940 cm2/dey X 1 mgiom2 X (urviless) X PRsSRNSNSRES X 25 years X 1 _x | B
200000000 70 hg 9125 days
Sod Corwersion  Skun Surdace  Adherence  Absorpuion Exposure Exposure Body Averaging  Clwonic Daily Relerence HQ-
Chemicals Concent akon Facte Aot Fector  Fackn __ Fisquency Dwauon____Weight Time intake (CDI) Dose (RID) CDVRID
Cadrmwumn 2 J2E.+00 1 OE 08 1940 1 oM 250 25 70 9125 4 4E-07 10E-03 44E 0

HAZARD INDEX = 4 4E-10

SIS
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Pe TABLE 13
SS M SWXLS

SURFACE SO INHALATION PATHWAY
CHEMSOL, INC SITE - FUTURE -USE SCENARIO

CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOL INHALATION EXPOSURE: Adults

Susp
Chvonc Dady Intahe- Sod X Sod X Resp X inhalavon X Exposure X Exposwe X Exposure X  Conv X v X__ v
(mgAg day) Concen Concen Fracson Raw Tume Frequency  Duwation Facior Body Wt Avging Time.

mghg X sessssses X (uniless) X 0 83 mimne X O hra/day X 250 daysyv X 25 yoars X kg X_ 1 x 1.
1000000 mg 70 &g 25550 days

Susp

Sod Soil Resp inhalasan . Exposure Exposure  Exposure Conv. Body Averaging  Chronic Daily Siope RISK -
Chercais Concen Congen. Fracyon Raw Teme ___ Frequency  Dwaion . _._Factor Weight Time intake (CDV) _ Factor (SF) (CDI*SF)
Aldrn 13€E-02 1 008 [} 250 25 1 OE 06 70 25550 11E-10 1 7E+01 1.9€.09
Deweldnn 1JE 02 1 00 [} 250 23 1 OE 06 70 25550 4 .8E-19 1 86E+01 77€E10
Arsenic 1 3E-02 1 08 ] 250 25 1 0E-08 70 25550 1.0E-09 1.5€.01 1.5E-08
Cadrmuum t JE 02 1 00 8 250 25 1 0E-08 70 25550 T.0E-10 6.3E+00 4 4E-09
Chromeum VI 13E-02 J 083 ] 250 25 1 OE- 06 170 25550 JO0E-00 4.2E.01 1 3E 07

TOTAL RISK « 1 5E.07
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1a08 TABRE 13

53 4 SwWuLs
SURFACE SO INHALATION PATHWAY

CHEMSOL . INC SITE - FUTURE USE SCENARIO
BI5¢S 10 SITE WOAKEASEMPALOYEES N LOT 1A AND LOT 18 (S(TE WIDE)

NONCARCINOGENS - REASONABLE MAXIMUM CASE SURFACE 30U IMHALATION EXPOSURE: Adults

Susp
Chwonic Dady inlshe- Sod X Soi X Resp X inhalason X Exposwre X Exposwe X Exposure X  Conv X_ 1 X 1
(mgAg-day) Concen Concen Fracson Raw Time Fiequency  Duwrabon Factor Body Wi Avging Time

moAg X 090000888 X (uniisss) X 083 mMw X Shraxey X 250dsysyr X 25years X 1hg __ X_ 1 X 1
1000000 mg 70k 9125 days

Suep.
Sod Saoit Resp Inhalason Exposure Exposuwre  Exposure Conv. Body Averaging Clwonic Daily Relerence HQ-
Chermucals Concen Concen. Fracton Raw Tume Frequency  Dwabon Facior Weight Time nake (COl) Dose{RID) CDVRID
Manganess sseeses 13€-02 1 083 L 250 25 1 OE-08 70 9125 8 4E-O7 1.4E-05 6 0E-02
Mercury sodesad 1 I€-02 1 0 8) 8 250 25 1 OE-08 10 9125 1.4E-09 8 6E-05 16E-0%

HAZARD INDEX = 6 0E-02
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110/96 TABLE 14
SS N CW XLS

SURFACE SOIL INGESTION PATHWAY
CHEMSOL, INC SITE - FUTURE -USE SCENARIO
BISKS TO CONSTBUCTION WORKERS IN LOT 1A AND LOT 18 (SITE WIDE)

CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Adults

Chronic Daily intake= Sol X ingeston X Conversion X Fracton X Exposure X Exposute X 1 X \ 1
(mg/Mhg-day) Concentrabon Rale Factor Ingesied Frequency Dumsbon  Body Weght  Averaging Time

meRg X 480 mgidey X 1 kg X ' X 65 daysyear X tyeasr X 1 X 1

1000000 mg  (unitless) 70 kg 25550 days
Sod ingeston Conversion F raction Exposure Exposure Body Averaging Ciwonic Daily Siope RAISK «

Chemicals Concentration Rate Factor Inge sted F requency Duration Werghi Time intake (CD1)  Factor (SF)  (CDI*SF)
Aldnn 3 80€-01 480 1 0€E-08 1 65 1 70 25550 6.6€E-09 1.7E+01 1.1€-07
Dveldnn 1.80E 01 480 1 Ot 068 1 s 1 70 25550 2 6E-00 1.6E +01 4.5E-08
Aroclor 1248 9.92E +00 480 1 0OE-08 1 85 ! 70 25550 1.7€-07 1.7€+00 1.3E-08
Aroclos 1254 §.79€+00 480 1 0E-08 1 65 1 70 25550 1.0E-07 7.7€+00 7 8E-07
Aroclor 1260 1.30E+01 480 1 0E-08 1 (13 1 70 25550 2.3E-07 7.7E+00 1.8E-06
Arsenic 3.37E+00 480 1.0E-08 1 85 ! 70 25560 5.9E-08 1.75E +00 1.0E-07

TOTALRISK = 4.2E-06
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11096 TABLE 14
SS INCW XLS

SURFACE SOIL INGESTION PATHWAY
CHEMSOL, INC SITE - FUTURE -USE SCENARIO
AISKS 1O CONSIBUCTION WORKERS INLOT 1A AND LOT 18 (SITE-WIDE)

NONCARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Adults

Subchronc Dady Intake= Saul X ingeston X Conversion X Fraction X Exposure X Exposuie X ' X 1
(mg/Mg-day) Concentration Rate Facwor ingested Frequency Duraton  Body Weight  Averaging Time

mo/kg X 480 mg/day X 1kg X 1 X &5 daysiyear X 1year X 1 X |

1000000 mg  (urwtiess) 70 kg 365 days
Sod ingestion Corwerson F raction Exposure Exposure Body Averaging  Subchionic Daily Relerence HQ=

Chemicals Concentration Rate Factor __Ingesied F requency Dumtion Weight Time intake (SDI) Dose (RMD)  SDVRID
Aldnn 3 8OE-O1V 480 10E-08 1 65 1 70 365 4 6E-07 3.0E05 1.5€-02
Dveidnn 1.60E01 480 1.0€ 08 1 65 1 70 365 2.0E-07 50E-05 39E-03
Anbmony 7.52€+00 480 1.0E-08 ! é5 1 70 365 9.2E-08 4.0E-04 23E-02
Arsenic 3.37€4+00 480 1.0E-08 t 8s 1 70 385 4.1E-08 3.0E-04 1.4E-02
Chromium VI 1.01E+01 480 1.0E-08 ' 65 1 70 365 1.2E-05 20E-02 6.2E-04
Manganese 9.97E+02 480 1.0E-08 1 65 1 70 385 1.2€-00 S50E-03 2.4E-01
Meraury 1.60E+00 480 1.0£-08 1 8s 1 10 365 2.0E-08 3.0E04 6.5E-03
Thalium 3.90£-01 480 1.0E08 1 85 1 70 365 4.0E-07 8.0E-04 6.0E-04
Vanadum 5.96E 01 480 1.0E-08 t 65 1 70 365 1.3E-05 7.0E-03 1.0E-02

HAZARD INDEX = 3.2E-01
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1noes TABLE 1§
$S-0C CW XL S .
SURFACE SON. DERMAL CONTACT PATHWAY
CHEMSOL INC SITE FUTURE USE SCENARO
ASKS 10O CANSTAUCTION WORKERS INLOT 1A AND LQT 18 (SITE WIDE)

CARCINOGENS - REASONMABLE MAXMUM CASE SURFACE SOW DERMAL CONTACT EXPOSURE: Aduls

Chvorwc Dady intahe« Sod X Corwversion » Siun Swiace X Adherence X Absorpuon X Exposure X Exposure X v _ox oy
(mg/g day) C oncentsson Factoe Area Factn Facwr Frequency Duraton  Body Weght  Averaging Time
moMg X _1hg X 1930 omdey X 1 mgATn2 X (urwless) X SSevenmir X lTyem X ) X
000000000 70 kg 25550 days

Sod Corvecsion 8kin Suriace  Adherence  Absorphion Exposure Exposure Body Averaging Chvonic Daily Slope RISK «
Cherecale ____ __Concentraton Facte Aea  Fact _ Facwr _ Frequency Duraton ~ Weight Time Intake (CDY) Factwor (SF) {COI"SF)
Aocior 1240 0 92€.00 1 OE 08 1930 ! 008 (1] 1 70 25550 4 2E-08 7 7€+00 J2E-07
Asocios 1254 $ 79€.00 1 0E-08 1930 1 oo0d 1) 1 70 25550 2 4E-08 1.7€+00 1 9€.07
Asocior 1260 1 33E.01 1 0E 08 1930 ' 006 ( 1] 1 70 25550 5 6E-08 7.7€+00 4.3E-07

TOTAL RISK = © 4E-07
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o0es TABLE 18
$S0CCwW NS
SURFACE SOIL DERMAL CONTACT PATHWAY
CHEMSOL, INC SITE FUTURE USE SCENARIO
BIGKS O CONSTAUCTION WORKERS INLOT 1A AND LOT 18 (SITE WIDE)
NONCARCINOGENS - REASONABLE MAXBMUM CASE SURFACE SON DERMAL CONTACT EXPOSURE: Adults
Subctvonc Dady intake« Soll X Conversion » Shin Swiace X Adherence X Absorplion X Exposure X Exposure X 1 R
(mg/hg-day) Concentyaton Facwr Aea Factor Factor Frequency Dwabon  Body Weight Avougnng
mo/hg X_ thg »100 an/day X 1 mglom2 X (uvBess) X 6SevenmAr X lTyew X v x %
000000000 70 kg 365 days
Sod Corwersion Skin Swisce Adherence Absoipuon Exposure Exposure Body Averaging Subdwonic Daily Relerence HQ-
Chemecals Conceniration Factor Aes ~ Fecor  Facke

Frequency Dusabon Weight Time

iniake (SDI}  Dose (RID) SOUVRID
Neither PCBs nor cadmeum cumently have setablished subclyonic 10mCity values mmmmﬂwmmenwunuancm
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7 TABLE 18
$3.#Cw 3
SURFACE SO INHALATION PATHWAY
CHEMSOL, INC SITE - FUTURE -USE SCENARIO
BISKS TO CONSTAUCTION WORKERS INLOT $A AND LOT 18 (S{TE WIDE)
CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SO INHALATION EXPOSURE: Adults
Susp .

Chromc Daiy inlake- Soll Sol X Resp X Inhalsson X Exposwe X Exposure X Exposure X  Conv S N SO |
{(mg/hg day) Concen. Concen Fraction Rae Trme Frequency Ous ation Facws Body Wi Avging Time

mgAg X 0028 mgn3 X (uniSess) X 08I miAw X Bhraday X 6Sdayspyr X 1yesw X thg  X__ 1 X___ 1

1000000 mg 70 kg 25550 days
Susp :

Sod Sol Resp Inhalaton Exposwre Exposure  Exposure Conv Body Averaging  Chvonic Daily Slope RISK «»
Chemcals Concen. Concen. Fracton Rate Teme _Frequency Duration Facior Weight Time Intaho (CDI)  Faclor (SF) (CDI"SF)
Aldein 3 80€-01 2 86E 02 1 0e) . es 1 1 OE 06 70 25550 2 4E-12 1.7E+01  41E-N
Dol 1 80E 01 2 6E 02 1 08l [} [ }) 1 1 0E .06 70 23550 1.0E-12 1.6E+01 1 6E- 11
Assenic sesnses 2 6E-02 1 08 ] (1] 1 1 OE 08 70 25550 21E-N t. SE«01 J2E-10
Cadmuum sesvene 2 6E-02 1 083 8 65 1 1 OE-08 70 25550 1 SE-11 63E+00 92E-1
Chromaum Vi (I 2 6E-02 1 08 8 [ 1) 1 1 0E-06 70 25550 6 JE-11 4.2E.01 27€-09

TOTAL RISK 3 1E-09
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TABLE 18

SURFACE SO INHALATION PATHWAY
CHEMSOL, INC SITE FUTURE USE SCENARIO

ACKS 10 CONSTRUCTION WORKERS IN LOT 1A ANDLOT 111 (SITE WIDE)

NONCARCINOGENS - REASONABLE MAXMRAS CASE SURFACE SO INHALATION EXPOSURE: Aduits

Susp
Subctwonc Dasly intahe = Sod X Sod X Retp X inhalavon X Ezposwe X Exposute X Exposure X  Conv X L S S
(mg/hg day) Concen Concen Fracson Raw Teme Frequency Duwration Facior Body Wt Avging Time

mg/Mg X 0028 mgAm) X (unifess) X 08I miAw X Shraday X 85deysyr X Tyeaw X 1hg X 1 __X 1
1000000 mg  70kg 365 days
Susp
Sasl Sod Resp inhatason Exposuie Exposute  Eaposure Conv Body Averaging Subctwonic Daily Reference HQ-
‘Chermcals Concen Concen Fractbion _ Rale Yoo Frequency  Dwahon  Faclor Waeight Time nahe (SOY) Dose (RID) SOVRID
Chromeum V1 ashenes 26E-02 1 08 8 [T} 1 1 OE 06 T0 365 4 4E-00 11E-068 40E-03
Mercury 000008 2 6E-02 ] 08 [ ] es 1 1 OE-08 70 88 7.0€-10 8.6E-05 B2E-08
HAZARD INDEX 4.0E-0)
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ven . TABLE v/
soOmNCcwns

SUBSURFACE SOIL INGESTION PATHWAY
CHEMSOL, INC SITE - FUTURE-USE SCENARIO
AISKS 10 CONSTRUCTION WORKERS IN LOT 1A AND LOT 18 (SITE WIDE)

CARCINOGENS - REASONABLE MAXIMUM CASE SUBSURFACE SOIL INGESTION EXPOSURE: Aduils

Clworec Daiy intahe= Sod X Ingeshon X Corwersion X Fracion X Exposure X Exposue X 1 X 1
{mg/g-day) Conosnts akon Rate F actos ingasted Frequancy Dwadon  Body Weigtt  Averaging Tne

mghg X 480 mgiday X 1hg X 1 X 85daysiyeasr X 1yew X 1 X 1

1000000 mg  (urwiless) 70 kg 25550 days
Soll ingeshion Conversion Fraction Exposune Exposwse Body Averaging Chronic Daily Slope RISK =

Chermcals Canoentyalion Rale F actor Ingesied Frequency Durabon Weighl Time Intake (CDH)  Fachor (SF)  [CDI*SF)
1.1,2.2-Tevachiorosthane J 00E-02 480 1 OE-08 1 85 ) 10 25550 52€E-10 20E-01 10E-10
Aldon J 00E-0) 480 1 OE-08 1 a5 1 70 25550 S2E-1 1.7E+01 8 9E-10
Diskhn ¢ 00E-03 480 1 OE-08 1 a5 1 10 25550 t0E-10 1.6E+01 17609
Toxaphene 2 J0£-01 480 1 OE-08 1 (3 1 10 25550 40E-00 1.1E+00 4 4E-09
Arocior 1248 1 40E-01 480 1 0E-08 1 65 1 70 25550 24E-09 71.7€+00 19E-08
Asacior 1254 1 20€-01 480 1 0E-08 ! (.03 1 70 25550 21E00 1.7€400 1 6E-08
Arocior 1260 8 00E 02 480 | OE-08 1 as 1 10 25550 14E-09 7.7€E400 11E-08
Arsenic 1 J0E+00 480 1 0E-08 1 85 1 70 25550 24E-08 1.75E+00 42€-00
Beryfium 1.45E+00 480 1 OE-08 1 s L 70 25550 25E-00 43E«00 11EOQ7

TOTAL RISK = 2.0E-07

!
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SUBSURFACE SOIL INGE STION PATHWAY
CHEMSOL, INC SITE - FUTURE-USE SCENARIO

BISKS 10 cmsmmmmmimMmmﬂ&um

Subctworse Dady intake« Sod X Ingesson X Corwersion X Frachon X Exposuwe X Exposwe X ) X 1
(mg/g-day) Concents sbon Rale Factor Ingested Frequency Duradon Body wagnt Averaging Tune
mohg X 480 mg/day X 1hg X | X 85 daywyem X lyemsr X ! X 1
1000000 mg (urstiess) 70 kg 365 days
Solt ingesson Corversion Fraction Exposise Exposwre Body Averaging Subctwonic Dally Relerence HQ-

Chemcals Concendsation Rale Factos __ingesied Freguency Duration Weight Time intake (SO))  Dose (RID)  sSpvRm
Aldnn J 00E-03 480 1 OE-08 ' 85 ! 70 365 J7€-09 J 0E-05 1 2€-04
Deicrin 8 00E-03 480 1 OE-08 1 a5 1 10 38s 7.3E-09 5.0£-05 16E-04
Anbmony J 90E +00 480 1 OE-08 t [ ) ] 70 365 4.8E-08 4.0E-04 12€E-02
Arsenic 1 239€+00 480 1 OE-08 ] (1] 1 10 385 1.7€-08 J.0E-04 S 7€-03
Barium 1 77€+02 480 1 OE-08 1 as ! 70 385 22E-04 7.0E-02 JI1E-0)
Beryhum 1 45E+00 480 1 OE-08 1 (1] 1 70 385 1 8E-08 $.0€-03 JIBE-O4
Cheomaum W 5 51€+00 480 1 OE-08 t a5 1 10 385 6.7E-00 20E-02 J4E04
Manganese 8 82€ +02 480 1 0E-06 ' a5 ' 70 aes 1.1E-03 $.0€-02 21E01
Mercury 4 10€-01 480 1 OE-08 1 a5 1 10 85 5 0€07 JOE-04 17E-03
Thalium 2 20€-01 480 1 OE-08 ' es5 1 70 Jas 27€-07 8.0E-04 J4E-04
Vanadum J21E+01 480 1 .0E-08 ! as 1 70 J6s J9E-05 7.0€-03 58E-03

HAZARD INDEX = 24€-01
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vors TABLE 18

S0 OC CW ALS _
SUBSURFACE SO DERMAL CONTACT PATHWAY

CHEMSOL. INC SITE FUTURE USE SCENARIO
AISKS T2 CONSTRUC TIOM WORKERS ¥ LOT 1A AND LOT 18 SITE WIDE)

CARCINOGENS - REASOMABLE MAXNMUM CASE SUBSURFACE SO DEAMAL CONTACY EXPOSURE: Aduits

Chrorec Dady intahe~ Sod X Comwvermon » Shn Surlace X Adhesence X Absorplion X  Esposure X Exposure X 1T ) |
(mg/hg-day) Concenwanon Facwor ANeoa F actos F actor Frequency Dwason  Body Weght Averagng Time
moAg X Ik X190 0om2Mdey X 1 mpam2 X (unmiess) X 65 eventayr X ltyew X 1 L IS
2000000800 70 kg 25550 days

Sod Cotwersion Skin Surlace  Adherence  Absorption Exposure Exposuie Body Averaging Ciwonic Daay Slope RISK =
Chemecals . Concenvaton Fackn Aes_  _ _Factor _ _ Factor __ Fiequency Duravon _ _ Wexght Time intaho (CON)  Factor (SF)  (CDI'SF)
Asocior 1248 ) 40E OV ' OE 00 1930 1 008 (1] 1 70 25550 59E-10 7.7€.00 45E09
Arocior 1254 1 20€ OV 1 OE 00 1930 J 008 (1] 1 70 25550 S 1E-10 7.7€+00 39E-09
Arodior 1260 8 00E 02 1 0E 08 1930 ' 00e es ' 70 25550 3 4E10 7.7E+00 2.6€-09

TOTALRISK « 1.1E.08
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S0 0C Cwns
SUBSURFACE SO DERMAL CONTACT PATHWAY

CHEMSOL, NC SITE - FUTURE USE SCENARIO
B9K3 10 CONSTRUC TION WORKERS INLOT 1AAND LOT 18 SITE WIDE)

NONCARCINOGENS - REASOMABLE MAXMIUM CASE SBSUBSURFACE S04 DERMAL CONMTACT EXPOSURE: Aduits

Sutichronic Dady intehe= Sod X Conversion ¥ Skin Surtace X Adherence X Absorplion X Exposure X Exposure X 1 ]
{mg/Mg-day) Concentslion Facun Area Factor Facior Frequency Ourason  Body Waight Avomgnq g Time
mo/hg X 1hg 1930 OvRatay X 1 mgAm2 X (uniteas) X SSeventayr X tyew Xt X 1
200000008 T0 kg 365 days
Sol Conversion Skn Sutace Adherence  Absorplion Exposure Exposure Body Averaging  Subchvonic Daily Relerence .HO-
Chenscals Cancenrabon Foctor Aros Factor Facior Frequency Duran Waght Time Intake (SOI) Dose {RID) SDVRID

PCBs do nol currenity have established noNCArciNOgEnic lonicty values No other seiscied chemucals of poleniial concem have eslabkshed dermal absorplion faclors.

Page 2



( ( | o

SUBSURFACE SOIL INHALATION PATHWAY
CHEMSOL. INC SITE - FUTURE USE SCENARIO

BISKS 1O CONSTRUCTION WORKERS IN LOT 1A AND LOT 18 (SITE WIDE)
CARCINOGENS - REASONABLE MANMUM CASE SUBSURFACE 3O INHALATION EXPOSURE: Adults

Susp .
Chionec Davly intake= Soit X Sod X Resp X inhalason X Exposuie X Exposure X Exposure X  Conv X _ Vv x_ 1
{mg/hg-day) Concen Concen F raction Rae Ture Frequency Durabon Facvar Body Wi Avging Time
mgMg X S0sS80886 X (uniess) X 083 mity X Slewday X 85daysys X tyes X tkg X 1 X __ %
1000000 mg 70 kg 25550 days
Susp :
Sol Sod Resp inhalation Exposure Exposure  Exposure Conv Body Averaging  Chronic Dally Slope RISK =
Chemucaly Concen Concen  Fracion _ Raly ) Frequency Dwason  Factr  Wewghl Time Inlake (CDI) _ Factor (SF) _ (CDI'SF)
Aldnn 3 00E-03 2 8E-02 1 00) ] [ 1) 1 1 0E-08 70 25550 19E-14 1 7E+01 32E-12
Drveldnn 6 00€-03 2 86E 02 1 o8 8 6s 1 1 OE-08 70 25550 3 8E-14 1 6E+01 80E-1)
Toxaphene 2 o€ 01 2 8E 02 1 08} 8 (1) 1 1 0E 08 70 25550 1.4E-12 1 1E+00 1 6E-12
Assenic 1 I9E+00 2 8E-02 1 08 ] [} ) 1 DE 08 70 25550 8.7€-12 1.5€.01 13E-10
Berylbum 1 45E+00 2 6E 02 1 08 [ ] 63 1 1 OE 06 70 25550 9 1E-12 8 4E.00 7 6E-11
Chvomium Vi $ 51€.00 2 8E-02 1 08 ) (1 ' 1 0€-08 10 25550 35E-1 4 2E4+01 1 5€ 09

TOTAL AISK - 1 7E-09
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TABLE 19

SUBSURFACE SO INHALATION PATHWAY
CHEMSOL, INC SITE - FUTURE-USE SCENARIO
HISKS 1O CONSTRUCTION WORKE RS INLOT 1A AND LOT 18 (SITE WIDE)

NONCARCINOGENS - REASONABLE MAXMMUM CASE SUBSURFACE SON INHALATION EXPOSURE: Adults

Susp .
Subchvonic Dasly Inlahe= Sod X Sol X Resp X Whalanon X Ewxposwre X Exposue X Exposure X Conv X 1 X v
{mg/ng-day) Concen Concen Fraction Rate Tere Frequency Durason Factor Body Wi Avging Time

mg/hg X 000000800 X (Uniless) X 083 mMw X Shvwdey X 8Sdaynr X tyew X 1k X 1 X 1
1000000 mg 70 kg 365 days

Susp.
Sod Sol Resp ihalakon Exposwe Exposure  Exposure Conv. Body Averaging Subchvonic Dally Relerence HQ-
Chemcals Concen. __ Concen Fraciion Yy @ Fiequency _ Duiawon  Factor Weght Time naka (SO  Dose(RID}  SOWRID
Barum 1 77E+02 2 6E-02 1 08 [ ] (1] 1 1 0E-06 70 365 7 8E-08 1 4E-03 5 6E-08
Chromum V1 5 51E4+00 2 6E-02 1 08 [ ] (1] 1 t OE-06 70 365 2.4E-09 1.1E-00 2 2E-0)
Mercury 4 10E-01 2 6E-02 ] 08 8 [} 1 1.0€-08 70 365 1.8€-10 8.6E-05 2.1E-006

HAZARD INDEX = 2 JE-03
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TABL « 20

SUBSURFACE SOIL INHALATION OF VOCS PATHWAY
CHEMSOL, INC SITE - FUTURE-USE SCENARIO

QISKS 1O CONSTRUCTION WORKERS IN LOT 1A AND LOT 18 (SITE WIDF)

CARCINOGENS - REASONABLE MAXIMUM CASE SUBSURFACE SOIL INHALATION OF VOCS EXPOSURE: Adulns

Sod-10-Ax

Ctvoruc Dally Inlake = Sod X Volablizabon X Inhalabon X Exposwe X Eaxposise X Exposwe X | b { |
(mg/hg-day) Concen Factor Rale Tme Frequency  Dwalion  Body WL Avging Time
mgkg X 1 X08ImMy X Blus/day X 65daysyr X tyear X 1 X 1

2454 kg 70 kg 25550 days

Sod Volalihz abon Inhalabon Exposwe Exposwe Exposwe Body Averaging Chioric Daaly Slope RISK »

Chemicals Canocen F acior Rale Time Frequency  Duwabon Waeigit Tune intake {CDY) Faclor (SF)  (CDI*SF)

1.1.2.2-Tebachiorosthane 3 00E 02 41604 083 ] 65 1 70 25550 J3.0E-09 20E-01 59€-10

TOTAL AISK = 59E-10
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TADLE 20

SUBSURE ACE SOR INHALATION OF VOCS PATHWAY
CHEMSOL. INC SITE - FUTURE-USE SCENARIO
(USKS 10 CONGTHUC TION WOHKERS N LOT 1A AND LOT 1B (SITE-WIDE)

NONCARCINOGENS - REASONABLE MAXIMUM CASE SUBSURFACE SOIL INHALATION OF VOCS EXPOSURE: Adults

Sou 10-Ax
Subctworuc Dady intahes Sod X Volatlizabon X inhalabon X Exposiwe X Exposwe X Exposune X 1 X |
(mQRg-day) Conoen. Factor Rale Tune Frequency Dwabon  Body Wt Avging Tiume
mokg X ' X 0B3Imdw X Blwsiday X 65daysyr X lyear X 1 X 1
2454 g 70 kg 365 days

Soll Volavhzaton nhalason Exposwee Exposise Exposive Body Averagng Subchsonic Daly Relerence HQ=
Chemicals Concsn F actor Rale Tune Frequency Duwsabon Wesght Time Inlake (SDI) Dose (RID) SDVRID
1,1,2,2-Tevachicroethans does nol currently have an estabishad subctyonc inhalaton slerence dose.
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mad.

SURFACE/SUBSURFACE SOIL INGE STION PATHWAY
CHEMSOL, INC SITE - PRESENT-USE SCENARIO
RISKS 1O AREA RESIOENIS/TRESPASSERS - EFFLUENT DISCHARGE LINE

CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Children (12-17 years)

Cheoruc Dady intako= Sod X ingesson X Corwerson X Frachon X Exposure X Exposus X 1 X 1
(mg/hg-day) Concentralon Rate Factor inge sted Frequency Durston  Body Weight  Averaging Time
moRg X 100 mgiday X 1hg X 1 X 18 deysiyear X G years X 1 X 1
1000000 mqg  (undtess) 55 kg 25550 days
Sod ingeston Corwerson F raction Exposure Exposuwre Body Averaging Cheonic Daily Siope RISK «
Chemicals Concentration () Fector lngesied F requency Durabon Weight Tune intake (CDI) _ Faclor (SF)  (CDI°SF)
Benzo(e)pyrens 2 S0E 01 100 1 OE 08 ' 10 6 55 25550 1.9€-09 7.3E+00 1.4E-08
Arocior 1248 6 00E 02 100 1 OE 08 1 18 6 55 25550 4.6E-10 7.7€+00 36E-09
Aroclor 1254 1 SOE 01 100 1 OE 08 1 18 6 -1 25550 1.2E-09 1.7€4+00 8 9£-09
Arocior 1260 1 10E-01 100 1.0€ 08 ' 18 ] -1 25550 a.5E-10 7.7E+00 6 SE-09
Arsersc 3 10€.00 100 10E08 1 18 L} ss 25550 2.4E-08 1.75E+00 42608
Beryhum 1.83E.00 100 1 OE 08 | 18 ] 55 25550 1.4E-08 4.3E+00 6.0E-08
TOTAL RISK = 1 4E-07
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SURFACE/SUBSURFACE SOIL INGE STION PATHWAY
CHEMSOL, INC SITE - PRESENT-USE SCENARIO
BISKS 1O AREA RESIDENTSTRESPASSERS - KFFLUENT DISCHARGE LINE

NONCARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Children (12-17 years)

Chionc Dady intake= Sout X ingesvon X Conversion X Frachon X Exposure X Exposuie X ) X 1
(mo/Rg-day) Concantrauion Rawe Factor ingested F requency Duason  Body Weight  Averaging Time

mohg X 100 mpidey X 1hg X 1 X 18deyslyems X 6years X 1 X 1

1000000 mg  (urwiless) 55 kg 2190 days
Sod Ingesbon Converson F raction Exposure Exposuie Body Averaging Chionic Daily  Relerence HQ=

Chemicals Concentration Rab Factor inge sied F requency Duaton Weight Time intake {CDI) Dose (RID) CDVRID
Arsensc 3 10E+00 100 1 OF O8 1 18 6 55 2190 2 8E-07 30E04 9 3E-04
Banum 2 14E..02 100 1 0t 08 ] 18 e 55 2190 1 9€-05 70E-02 2704
Berybum 1 83€.00 100 ) O 08 1 10 8 55 2190 1 8E07 S 0E-03 3305
Manganese 1 2)E.00 100 1 OE 08 ' 1} ] §5 2190 1 1E04 50€-03 22E-02
Mercury 1 S9€ +00 100 1 OE 08 1 18 (] 55 2190 14€07 30E04 48E-04
Thelbum 1 88€ 00 100 1 O 08 1 19 ] 55 2190 {507 8.0E-05 1 9E-03
Vanadum 4 11E.00 100 1 OE 08 t " [} 55 2190 37€-08 7.0€-03 S3E04
nc 4 10E 02 100 1 O 08 ' 18 e 55 2190 37605 3.0€-0! 12604

HAZARD INDEX = 2.6E-02

Page 2



717 TABLE «
SSSB OC- TPELLIA NS
SURFACE/SUBSURFACE SOIL DERMAL CONTACT PATHWAY

CHEMSOL, INC SITE - PRESENT-USE SCENARIO
BISKS TO AREA RESIOENTS/TRESPASSERS - EFFLUENT DISCHARGE LINE

CARCINOGENS - REASONABLE MAXWAUM CASE SURFACE SON DERMAL CONTACY EXPOSURE: Children (12-17 years)

Clworec Dady intahe- Sosd X Conversion X Skn Surlace X Adherence X Absorpion X Exposwe X Exposwe X 1V x 1
(mg/Mg day) Concenkauon Facoe Neoa Factor Facwx Frequency ODurabon  Body Weight Averaging Time
mg/hg X __1kg X 1045 cm2day X I mglom2 X (urvdess) X 18 eventsyear X 6years X 1 X |
ss000s0N0 S5 kg 25550 days
Sou Cornversion Sin Surface Adherence Absorpbon Exposure Exposure Body Averaging Chronic Daily Slope RISK =
Chemracals Concent auon Fachoe Neoa ___Fpctot _Facor_ Frequency _  Durabon Weight Time Intake (COI} Factor (SF)  (CDI'SF)
Aoclor 1248 6 0QE 02 t OE 08 1945 1 0 06 10 6 55 25550 S.4E-10 77€.00 4 1E09
Aoclor 1254 1 50€ Ot 10E08 1945 ! 006 18 6 55 25550 13E-09 77€.00 10E 08
Aockx 1260 1 10E 01 10E 08 1048 1 006 18 6 55 25550 990E-10 77E.00 76E-00

TOTAL RISK. 2 2E-08

Page 1
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(V17 TABLE 2¢
SSSBOC TPEOLIA NS

SURFACE/SUBSURFACE SOIL DERMAL CONTACT PATHWAY
CHEMSOL, INC SITE PRESENT USE SCENARIO

RISKS TO AREA RESIDENTS/TRESPASSERS - EFFLUENT DISCHARGE LINE

NONCARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SO DERMAL CONTACT EXPOSURE: (Children 1217

Ctvoruc Dady innha« Sonl X Conversion X Skin Sudace X Adherence X Absorpion X
(mg/hg day) Concents ation Fachoe ANeoa Fachon Factoe

years)

Exposure X Exposure X | R
Frequency Dwanon aooyw.%m Averaging Time
mg/g X__ thg N 1945 cm2iday X I mgiem2 X (urwless) X 18 eventa/yew X 6 years X 1

NV
I 55 kg 2190 days
Soul Corwversion Shin Surtace Adherence Absorpeon Exposure Exposure Body Averaging Clwonic Daily Relerence HQ-
Chemscals Concentation Factor Nea  Fachw  Facwr _ Frequency  Dwabon Weight Time ntake (CDY) Dose (R0} CDVRID

-
il
L
=
A

Page 2
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1098 TABLE 23
SSSB N RESEDLIA XLS
SURFACE/SUBSURFACE SOIL INGESTION PATHWAY
CHEMSOL, INC SITE - FUTURE-USE SCENARIO
B'SKS 1O RESIDENTS - EFFLUENT DISCHARGE LINE

CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Adults

Chvorc Dady Intake = Sod X ingeston X Conversion X Frachon X Exposure X Exposure X 1 X 1
(mg/hg-day) Concentrabion Ras Feclor ingasted Frequency Duravon  Body Weight  Averagng Time
mo/kg X 100 mg/day X 1kg X 1 X 350 daysiyear X 24 years X 1 X 1
1000000 mg  (uritless) 70 kg 25550 days
Sol Ingestion Conversion Fracton Exposure Exposure Body Averaging Chromc Daily Slope RISK a
Chemicals Conceniration Ratw F actor inge sted F requency Durabon Weight Time Intake (CDI)  Factor (SF) (CDI*SF)
Benzo(a)pyrens 2 50€-01 100 1 OE 08 1 350 24 70 25550 1.2€607 7.3E+00 8 6E-07
Aroclor 1248 6.00£-02 100 1 0E-08 1 350 24 70 258550 2.8E-08 7.7E4+00 22E-07
Aroclor 1254 1.50E 01 100 1 OE-08 { 350 24 70 25550 7.0E-08 7.7E+00 54E-07
Aroclor 1260 1.10E-01 100 1 OE 06 1 350 24 70 25550 $.2E-08 1.7€E400 4 0E-07
Arsersc J.10E+00 100 t OE-08 1 350 24 70 25550 1.5E-06 1.75E+00 2506
Berylhum 1.83E+00 100 10E-08 1 350 24 70 25550 8.6E-07 4.3E+00 3.7E08
TOTAL RISK = 8.3E-08
CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Children (0-8 years)
Chyonic Daily intake= Soil X ingestion X Conversion X Fraction X Exposure X Exposure X 1 X )
(mg/kg-day) Concentration Rate Factor ingested Frequency Duration  Body Weight  Averaging Time
mg/kg X 200 mg/day X 1kg X 1 X 350 days/year X 6 years X 1 X 1
1000000 mg  (unitiess) 15 kg 25550 days
Soil Ingestion Conversion Fraction Exposure Exposute Body Averaging Chwonic Daily Slope RISK =
Chemicals Conceniration Rale Factor Ingested Frequency Dumtion Weight Time intake (COl)  Factor (SF) (CDI'SF)
Benzo{s)pyrene 2.50E-01 200 1.0E-08 1 350 6 15 25550 2.7€-07 7.3E+00 2.0E-06
Arocior 1248 8.00E-02 200 1.0E-08 1 3so ] 15 25550 6.6E-08 71.7€+00 S.1E-07
Aroclor 1254 1.50E-01 200 1.0E-08 1 350 [ 15 25550 1.8E-07 7.7E+00 1.3E-06
Aroclor 1260 1.10E-01 200 1.0E-08 ] 3so e 15 25550 1.2E07 1.7E+00 9.3E 07
Arsenic 3.10E4+00 200 1.0E-08 1 350 6 15 25550 J4E-08 1.75E+00 5.9€-06
Berylium 1.83E+00 200 1.0E-08 1 3so [ 15 25550 2.0E-08 4.3E+00 8.6E-06
TOTAL RISK = 1.9E-05
30-YEAR COMBINED RISK (ADULT + CHILD) = 2.8E-05

Page



YIS TABLE 23
$S58 N HESEDLIA XLS
SURFACE/SUBSURFACE SOIL INGESTION PATHWAY
CHEMSOL, INC. SITE - FUTURE-USE SCENARIO

BISKS TO AESIDENTS - EFFLUENT DISCHARGE LINE

NONCARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Aduils

Chionic Daily Intake= Soil X Ingesion X Conversion X Fracion X Exposure X Exposwe X ) X. 1
{mg/hg-day) Conceniration Rate Faclos ingested F requency Duation  Body Weight  Avenaging Time
mg/kg X 100 mg/day X 1 kg X ] X 350 daysiyear X 24 yesrs X 1 X 1 o
1000000 mg  (unitless) 70 kg 8760 days A
Sod ingestion Conversion Fraction Exposure Exposure Body Averaging Chronic Daily  Relerence HQO= =
Chemicals Concentration Rale Faclor Ingested Frequency Duration Weight Time intake (CDY) Dose (RID) COVRID I
Arsenic 3.10E+00 100 1.0E-06 1 350 24 70 8760 4.2€-06 JO0E-04 1.4E-02
Banum 2.14E+02 100 1.0E06 1 350 24 70 8760 29E-04 7.0E-02 4.2E-03
Berylhum 1.63E+00 100 1.0E-06 1 350 24 ' 70 8760 25E-08 5.0E-03 50E-04
Manganese 1.23E+03 100 1.0E-06 ] 350 24 70 8760 1.7€E03 5.0E-0) 34E01
Mercury 1.59E+00 100 1.0E-06 1 350 24 70 8760 22E08 3.0E-04 7.3E-03
Thallium 1.66E+00 100 1.0E-08 1 350 24 70 8760 2.3E-08 8.0E-05 28E-02
Vanadum 4.11E+01 100 1.0E-06 ! 350 24 70 8760 $ GE-05 71.0E-03 8.0E-0)
Zinc 4.10E+02 100 1.0E-06 1 350 24 70 8760 5.6E-04 J.0E-01 1.9€-03

HAZARD INDEX = 4 0E-01

NONCARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Children (0-6 years)

Chionic Dady Intakee Sod X Ingeston X Conversion X Fraction X Exposure X Exposuie X 1 X 1
(mg/kg-day) Concentration Rale Factor ingested Frequency Dursson  Body Weight  Averagng Time

mo/kg X 200 mg/day X 1kg X | X 350 days/year X Gyears X 1 ) § 1

1000000 mg  (unitless) 1S kg 2190 days
Sod ingesbion Conversion Fracton Exposure Exposwe Body Averaging Chroruc Dasly  Relerence HQ-

Chemicals Concentration Rate Factor Ingested Frequency Durmbon Wesght Time intake (CDOI)  Dose (RID)  CDVRID
Arsenic 3.10E+00 200 1.0E-06 1 350 6 15 2190 4 0OE-05 JO0E-O04 1 3E-01
Banum 2.14E+02 200 1.0E-06 1 350 8 15 2190 27EQ3 7 0E02 3 802
Berylium 1.83E+00 200 1 0E-08 1 350 ] 15 2180 23E05 6 0E-03 47E0)
Manganese 1.23E+03 200 t 0E-08 1 350 6 \5 2190 1 6€-02 $0E0Y 3 1£ .00
Mercury 1.59E+00 200 1 OE-06 1 350 [ 15 2190 20E05 30E-04 6 8E 02
Thnlllum 1.66E+00 200 t OE 06 1 350 [ 15 2190 21E05 8 OE05 2 7E-01
Vansdum 4.11E.01 200 1.0E-08 1 350 8 15 2190 5 3E-04 7 0E-03 7 5602
Zinc 4.10E+02 200 1 OE-08 ] 350 [ ] 15 2190 6 2E03 I 0E-01 1 7€ 02

HAZARD INDEX « 3 7E +00

30-YEAR COMBINED HAZARD INDEX (ADULT « CHILD) « 4 1E+00
Page 2



1085 TABLE 24

SSSB OC RESEDLIAXLS
SURFACE/SUBSURFACE SO DEAMAL CONTACT PATHWAY

CHEMSOL, INC. SITE - FUTURE -USE SCENARIO

RISKS TQ RESIDENTS - EFFLUENT DISCHARGE LINE

CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SO DERMAL CONTACT EXPOSURE: Aduils

Civonc Daily intake= Soil X Conversion X Shkin Surtace X Adherence X Absorpion X  Exposure X Exposure X 1 x
{mg/kg-day) Conceniration Facior Area Facior Factor Frequency Ousation  Body Weight Avouolng Time
mg/kg __1kg X 793 cm2iday X 1mgicm2 X (unitess) X 898288888806 X 24 years X 1 % 1
ll#ll.lll 70 25550 days
Soill Conversion  Skin Surtace  Adherence Absorption Exposure Exposwie Body Averaging Chwonic Daidy Slope AISK =
Chemicals Concenvation Facior ANoa Factor Facior Frequency Duraton Weight Tme intake {CDY) Fackr (SF) {CDI*SF)
Asoclor 1248 6.00E-02 1 0E-06 793 1 0.06 3so 24 10 25550 1 3E-08 7.7E+00 {1 OE 07
Arocior 1254 1.50E-01 1.0E-06 793 ! 0.06 350 24 70 25550 J4E08 7.7E+00 2 6E 07
Asoclor 1260 1.10E-01 1.0E-06 793 1 0.06 350 24 70 25550 2S5E-08 7.7€E+00 1 9E-07
TOTAL RISK. 5 5E-07
CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SON. DERMAL CONTACT EXPOSURE: Children (0-8 yeers)
Clvonic Daily Intake= Soit X Convecsion X Skin Sudace X Adherence X Absorpion X  Exposwe X Exposwe X 1 | I e
{mg/kg-day) Concentation Factor ANea Facior Factor Frequency Du'ason  Body w.m Anuqm Time
mo/kg X thg X 1750 cm2iday X 1 mglem X (uniiess) X 868080800080 X CGyears X |  » L
00000000 Sng 25550 days
Saoil Conversion  Skn Surtace Adherence Absoirpton Exposuse Exposwre Body Averageng Chvonic Dally Slope AISK «
Chomscals = _____Concenvawon _ Fackr Nea Facor  __ Facwx Frequency __ Dwisson _ Weght __ Tme = ke (CON  Factor (SF) (COI'SF)
Asoclor 1248 6 00E-02 1 0E-06 1750 1 0 06 350 L) 1% 25550 ISE OO 77E.00 27E 07
Aroclor 1254 1 50€-01 1 OE 06 1750 1 006 350 [ 15 25550 0 8E 08 77E.00 & 6E 07
Aroclor 1260 1.10€-01 1.0E06 t750 1 006 350 s 15 25550 6 3E 08 7T7€E.00 4 9E 07
TOTAL RISK. 1 4E 06
30 YEAR COMBINED RSK (ADULT ¢+ CHRD) = 2 OE 06
Page 1 )

-
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(73 TABLE 24

SSSB OC RESEDLIAXS
SURFACE/SUBSURFACE SO DERMAL CONTACT PATHWAY

CHEMSOL, INC. SITE - FUTURE -USE SCENARIO
AISKS TO RESIDENTS - EFFLUENT DISCHARGE LINE

NONCARCINOGENS - REASONABLE MAXMMUM CASE SURFACE SO DERMAL CONTACT EXPOSURE: Adults

Chwonsc Dady intahe= Sail X Conversion X Skin Surtace X Adherence X Absorpion X  Exposwe X Exposure X 1 » 1
(mg/kg-day) Conceniration Fackr Aea Factor Factor Frequency Owason Body Welght Averaging Time
mgyg X 1 kg X 5065 cm2/day X 1 mgicm2 X (unilless) X #08608808000 X 24 years X 1 » 1
so8808000 70 kg 8760 days
Soil Conversion  Skin Surface  Adherence Absorpion Exposwe Exposure Body Averaging Chwonic Daily Relerence HQ-
Chemicais Concenkation Facwor Aoa Factor Factor Frequency Ouration Weight Tane intake (CON Dose (RID) COVRID =

PCBs do not currently have estabiished noncascinogenic loxicily values. No other selected chemicals of polential concern have established dermal absorplion faciors.

NONCARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL. DERMAL CONTACT EXPOSURE: Children (08 yeers)

Chyonic Daiy intahe= Soil X Conversion X Skin Surface X Adherence X Absorpion X  Exposwe XExposureX 1 » 1 _
(mg/kg-day) - Concenration Facwr Ares Factor Factor Frequency Duwason Body Weight Averaging Time
mgkg X__ 1kg X 1270 cm2/day X T mgicm2 X (uniless) X S080sN000080 X Syears X Y B OV
sssoseene 15 g 2190 days
Sail Conversion  Skn Suriace  Adherence Absorpeon Exposwse Ezposwe Body Avessgng Chvonic Oady Relerence HQ-
Chomcals Concenvation _ Facor _ _ Aea __ Facr  Facon _ Fiequency = Dwaston  Weghi T e (CON _ Dose (RID) COVRD

PCBs do nol cwrently have established noncarcinogenic iy vaes No 0her 3eiected chemals of potendial contern hav s eslabiehed dermnal sbeorpean ctons



vous TABLE 28
SSS8 H RESEDLIA XULS
SURFACE/SUBSURFACE SOIL INHALATION PATHWAY
CHEMSOL, INC. SITE - FUTURE-USE SCENARIO

BISKS 1O AESIOENTS (INSIDE AND OUTSIOE RESIOENCE) - EFFLUENT DISCHARGE LINE
CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INHALATION EXPOSURE: Adults R

. Susp.
Cheonic Dasly inlahke= Soil X Soil X Resp. X inhalation X Exposure X Exposure X Exposwe X  Conv X_ X 1
{mg/hg-day) Concen. Concen. Fraction Rate Time Frequency Duration Factor Body Wi Awging Time

I

mg/Mg X #88080888 X (uniless) X 0.83 mAhr X 24 he/day X 350 days/yr X 24years X__ 1 hg X 1 X 1
1000000 mg 70 kg sosasame

Susp.
Soll Soll Resp. inhalaton Exposure Exposure  Exposwre Conv Body Averaging  Chronic Daly Slope RISK = =
Chemicals Concen. Concen. Fracton Rase Time Frequency  Durglion Factor Weight Time ag (CO¥)  Factor (SF) (CDI'SF) z
ind
Arsenic . snannss 1.3E-02 1 083 24 350 24 1 OE-08 70 25550 J.8E-09 1 SE+01 5 7€-08
Berylum sssssm 1.3E-02 1 0083 24 350 24 1.0E-00 70 25550 2.2E-00 8.4E+00 1 9E-08

TOTAL RISK « 7 SE-08
CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INHALATION EXPOSURE: Children (0-8 yesrs)

Susp.
Chronic Daily inlahg« Solk X Soil X Resp. X inhalavon X Exposurs X Exposure X Exposuie X Conv X v X% | S
{mg/g-day) Concen. Concen. Fracson Rate Time Frequency DOur ation Factos Body Wi Awging Tume

mg/kg X S0R888N8 X (UniBiess) X 08I mIMr X 24 hrs/day X 350daysyt X Syears X 1hg X 1 X 1

1000000 mg  15kg 08000900

Susp.
Soil Soi Resp inhalason Exposure Exposure  Exposwe Conv Body Averaging  Chwonic Dady Siope RISK -
Chemucals . Concen. Concen Fracion Rale __Teme __ Frequency Duration Facior Weight Trme ke (CON  Fackx (SF)  (CDISF)
Assenic aeesess 1 JE-02 ] 083 24 3%0 [} 1 OE 08 s 255%0 4 4E 00 1 SE.O 8 8E 08

Berylum sssarm 1.3€-02 1 083 24 350 . 1 DE-08 18 25550 2 6E09 84E.00 22E08
' TOTAL RISK = 8 8E 08

30 YEAR COMBINED RISK (ADULT + CHLD) « 1 6E 07



vous TABLE 25
SSS8 IHRESEOL1IA XLS
SURFACE/SUBSURFACE SOIL INHALATION PATHWAY
CHEMSOL, INC. SITE - FUTURE-USE SCENARIO )

BISKS TO RESIDENTS (INSIDE AND QUTSIDE RESIDENCE) - EFFLUENT DISCHARGE LINE
NONCARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INHALATION EXPOSURE - AduMs i
X Resp. X inhalaon X Exposure X Exposure X Exposure X Conv. X 1 X 1 '

Chronic Daily inlahe~ Soid X Soil !
(mg/kg-day) Concen. Concen. Fraction Rate Time Frequency Duration Factor Body Wi Awging Time
mg/hg X 888088888 X (unitess) X 0.83 mIMr X 24 hra/day X 350 days/yr X 24 years X 1hg X_ 1 X 1
1000000 mg 70kg 0760 days =
Susp.

Soil Soil Resp. Inhalation Exposure Exposure  Exposure Conv. Body Averaging Chvonic Dally Relerence HQ- =

Chermicals Concen. Concen. Fraclion Rate Time Frequency _ Duration Facios Weight __ Tive Intahg (COY} _Dose (RID) CDVRID .
Manganese sessene .JE-02 1 0.8 24 350 24 1 OE-08 70 8760 4. 4E-008 1 4E-03 J 1E-01
Mercury 2080888 1.3€-02 1 08 24 350 24 1.0E-06 70 8760 6 0E-09 8. 6E-05 6.9E-05
HAZARD NDEX « 3 1E-01

NONCARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SO INHALATION EXPOSURE - Children (06 yeers)
Conv. X | I ¢ 1

X Resp. X inhalaton X Exposure X Exposure X Exposure X

Chronic Daily intake = Soil X Soil
(mg/kg-day) Concen. Concen. Fracton Rale Time Frequency Duration Factor Body Wi Avping Time
mgMg X 888880880 X (unitess) X083 maw X 24 hrasday X 350deys/yv X Syears X_ 1hg _ X _ 1 X 1
1000000 mg Skg 2100 days
Susp.
Soi Soi Resp Inhalason Exposure Exposure  Exposure Cony Body Averaging  Clwonic Daly Relerence HQ-
Chemicals Concen. Concen. Frachon ___ Rae Tome _ Frequency e Fucror  Weght  Tene  bnieke (CON Dose (RID) COVRIO
Manganese sossnss 1 3E-02 ] 083 24 350 [] 1 OE 08 18 2190 2 0E-08 1 4E-05 1 SE.00
Mercury (111111} 1 JE-02 1 08 24 3s0 [} 1 OE 06 15 2190 208E08 8 6E-05 J 2E 04
HAZARD NDEX « | 5E«00

30 YEAR COMBINE D HAZARD INDEX (ADULT + CHILD) « 1 8E .00



15 TABLE 26
S558 N SWEDLIA XLS
SURFACE/SUBSURFACE SOIL INGESTION PATHWAY
CHEMSOL, INC. SITE - FUTURE-USE SCENARIO
RISKS TO SITE WORKERSVEMPLOYEES - EFFLUENT DISCHARGE LINE

CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Adulls

Chronic Daily Intake= Soil X Ingesson X Conversion X Fraction X Exposure X Exposure X 1 X 1
{mg/kg-day) Concentration Rale Factor ingested Frequency Ouration  Body Weight Averaging Time

mghkg X S50mg/day X 1kg X 1 X 250 days/year X 25 years X 1 X 1

1000000 mg  (unitiess) 70 kg 25550 deys -
i
Soid ingesson Conversion Fraction Exposure Exposure Body Averaging Chwonic Daily Slope RISK = i
Chemicals Concentration Rale Factor ingested Frequency Duraton Weight Time inlake (CDI) Factor (SF)  {CDI*SF)
Benzo(a)pyrene 2.50E -0t 50 1.0E-08 1 250 25 70 25550 4.4E-08 7.3E+00 3.2E-07
Arodor 1248 6.00E 02 50 1.0E-08 | 250 25 70 25550 1.0E-00 1.7€+00 8.1E-08
Aroclor 1254 1.50E-01 50 1.0€-08 1 250 25 70 25550 2.6E-08 7.7€+00 20E-07
Arodor 1260 1.10E-01 50 1.0E-08 1 250 25 70 25550 1.9E-08 1.7€+00 1.5€-07
Arsenic 3.10E+00 50 1.0E-08 L 250 25 70 25550 54E-07 1.75E +00 9.5E-07
Berylium 1.83E+00 50 1.0E-08 1 250 25 70 28550 3.2€E-07 4.3E+00 1.4E-06
TOTAL RISK = 3.1E-06
Page t



15 TABLE 26

SSSB IN SWEDLIA XLS
SURFACE/SUBSURFACE SOIL INGESTION PATHWAY

CHEMSOL, INC. SITE - FUTURE-USE SCENARIO
BISKS TO SITE WORKERSEMPLOYEES - EFFLUENT DISCHARGE LINE

NONCARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Adults

Chronic Daily intake= Sol X Ingeston X Conversion X Fraction X Exposure X Exposure X 1 ) 4 1 o
(mg/kg-day) Concentration Rale Factor Ingested Frequency Duration  Body Weight  Averaging Time

mghg X SOmgiday X___1kg X 1  X250daysyesrX 25years X 1 X 1 2

1000000 mg  (unitess) 70 kg 9125 days i

Sod ingeston Conversion Fraction Exposure Exposure Body Averaging Chwonic Dady  Relerence HQ= =
Chemicals Concentration Rale Factor ingesied Frequency Dumtion Weight Time intake (CDI) Doee (RID) COIRID
Arsenic 3.10E+00 50 - 1.0E 06 1 250 25 70 9125 1.5E-08 3.0E-04 5.1E-03
Barum 2.14E+02 s0 1.0E-08 1 250 25 70 9126 1.0E-04 71.0E-02 1.5€-03
Beryllium 1.83E+00 50 1.0E-08 1 250 25 70 9128 9.0E-07 6.06-03 1.8E-04
Manganese 1.23E+00 50 1.0E-08 1 250 25 70 8125 8.0E-04 6.0E-03 1.2E-01
Mercury 1.59E+00 S0 1.0€-06 1 250 25 70 9125 7.8€-07 3.0E-04 26E-03
Thakium 1.66E+00 50 1.0E-08 1 250 25 70 0125 8.1E07 0.0E-05 1.0E-02
Vanadium 4.11E+01 50 1.0E-08 1 250 25 70 9125 20E-05 71.0E-03 29E-03
2Zinc 4.10E+02 50 1.0E 08 1 250 25 70 9126 2.0€04 3.0E-01 6 7E-04
HAZARD INDEX = 1.4E-01

Page 2



1272004 TABLE 27

SSS80C SWEL 1AW S
SURFACE/SUBSURFACE SOIL DERMAL CONTACT PATHWAY

CHEMSOL, INC. SITE - FUTURE-USE SCENARIO
AISKS TO SITE WORKEASYEMPLOYEES - EFFLUENT DISCHARGE LINE

CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SO DERMAL CONTACT EXPOSURE: Adults

Chvonic Dasty Intake = Soil X Conversion X Skin Swisce X Adherence X Absorption X  Exposwe X Exposure X 1 x 1
(mg/g-day) Concenkation Factos Area Factor Factor Frequency Ourstion Body Weight Averaging Time
o
mgkg X___ 1kg X 1930 cm2/day X 1mg/cm2 X (uniiess) X #S#808808808 X 25 years X 1 X 1 o
ssssansee 70 kg 25550 days b
Soil Conversion  Skin Surlace  Adherence Absorplion Exposure Exposure Body Averaging  Clvonic Daily Slope RISK = =
Chemicals Concentraion Faclor Area Facior Facior Frequency Duration Weight Time inake (COY)  Factor (SF)  (COISF) &
Arocior 1248 6.00E-02 - 1.0E-06 1930 cm2/day 1 0.06 250 25 70 25550 2 4E-08 7.7€+00 19E-07
Arocior 1254 1 50€-01 " 1.0E-06 1930 cm2/day 1 006 250 25 70 25550 6.1€E-08 7.7€E.00 4.7€-07
Asocior 1260 1.10E-01 1.0E-08 1930 cm2/day 1 0086 250 25 70 25550 4 5E-08 1.7E+00 J4E-O7

TOTAL RISK . 1.0E 06



12204

TABLE 27
$SS8 DC SWEDLIANLS

SURFACE/SUBSURFACE SOIL DERMAL CONTACT PATHWAY
CHEMSOL, INC_ SITE - FUTURE-USE SCENARIO
RISKS TO SITE WORKERS/EMPLOYEES - EFFLUENT DISCHARGE LINE
NONCARCINOGENS - REASONABLE MAXIMUM

CASE SURFACE SON. DERMAL CONTACT EXPOSURE:
Ciwonic Dasly iniake =

Soil

Adults
X Cornwversion ¥ Skin Surface X Adherence X Absorpion X  Exposure X Exposure X 1 x 1
(mg/g-day) Concentration Factor Area Factor Facior Frequency Dumtion Body Weight Averaging Time .
mokg X__ 1kg X 1930 cm2iday X | mgicm2 X (uniess) X S84808888008 X 25yews X_ 1 x 1 =
YT L) 70 hg 9125 days :

Soil Comwersion  Skin Swiace  Adherence Absorption Exposure Exposure Body Averaging Clvonic Daily Relerence HQ- :::
Chermicals Concenuation Factor Aea Factkor Fackx Frequency Ouration Weight Ture intake (COAl  Doss (RID) COVAIO L

PCBs do not currently have estatiished noncascinogenic loxicity values. No other selecied chemicals of polential concem have esiablished dermal absorption faciors.

)



1986 TABLE 28

SSS8- 4 SWEDLIA XL S
SURFACE/SUBSURFACE SO INHALATION PATHWAY

CHEMSOL, INC. SITE - FUTURE-USE SCENARIO
RAISKS 1O SITE WORKERS/AEMPLOYEES - EFFLUENT DISCHARGE LINE

CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOL INHALATION EXPOSURE: Aduits

Susp. .
Chronuc Daily in\ake« Soil X Soil X Resp. X Inhalaton X Exposure X Exposwe X Exposure X  Conv. X 1 X
(mg/Mkg-day) Concen. Concen. Fraction Raile Tire Frequency Duration Factor Body W

1
Avging Time

mgAg X S80089888 X (unieas) X 083 mIh X Bhesiday X 250daysy X 25years X___ 1k  X__ 1 X 1
1000000 mg  70bg 25550 deys

Susp. T

Soil Soll Resp. inhalation Exposure Exposwe  Exposure Conv. Body Averaging  Clvonic Daily Slope RISK = -“

Chemicals Concen. Concen.  Fracton Rawe Time Frequency  Dwation Factor Weight Time intahe (CO)  Facior (SF)  (CDI'SF) 7
Arsenic ' sensens 1.3€-02 1 0.83 8 250 25 1.0€-08 70 25550 9 4E-10 1.5€+01 1.4€-08
Beryiium sseseme 1.3€-02 1 083 8 250 25 1.0E-08 70 25550 S SE-10 8.4E.00 4.6E-00

TOTAL AISK = 1.9E-08



105
S$SSB M SWEDLIAS

TABLE 28

SURFACE/SUBSURFACE SOIL INHALATION PATHWAY
CHEMSOL, INC. SITE - FUTURE-USE SCENARIO

BISKS TQ SITE WORKERSEMPLOYEES - EFFLUENT DISCHARGE LINE

O

NONCARCINOGENS - REASONABLE MAXIMUM - CASE SURFACE SOIL INHALATION EXPOSURE: Adulls
Susp. .
Chronic Daily iniake~ Sod X Soil X Resp. X Inhalation X Exposure X Exposure X Exposure X Conv. X 1 X 1
(mgkg-day) Concen. Concen. Fraction Rate Time Frequency Duration Facor Body Wi Avging Time
mg/kg X 888888808 X (unitiess) X 0.03 m3Aw X Shra/day X 250deysyr X 2Syears X__ 1kg  X__ 1 X 1
1000000 mg 70 g 9125 deys
Susp.
Soil Soil Resp. inhalation Exposure Exposure  Exposure Conv. Body Averaging Chvonic Daily Relerence HQ-
Chemicals Concen. Concen. Fraction Rale Time Frequency  Duration Facior Weight Time Intake (CO) Dose (RID) CDVWRID
Manganese sasenne 1.3€-02 1 083 8 250 23 1.0E-08 70 0128 1.0E-08 - 1.4E-05 7 5€-02
Mercury sonnend 1.3€-02 1 083 8 250 25 1.0E-08 70 9125 1.4E-00 8.0E-08 1 6E-05

HAZARD INDEX = 7.5E-02

Pi ) )

Fi



vioes ' TABLE 29
SSSB INCWEDL XIS
SURFACE/SUBSURFACE SO INGESTION PATHWAY
CHEMSOL, INC. SITE - FUTURE-USE SCENARIO
AISKS TO CONSTRUCTION WORKERS IN EFFLUENT DISCHANGE LINE

CARCINOGENS - REASONABLE MAXIMUM CASE SUBSURFACE SOIL INGESTION EXPOSURE: Adults

Ctuonsc Daily intake= Soil X ingaston X Corwersion X Fraction X Exposwe X Exposwse X 1 x 1
(mg/kg-day) Concents alion Rale Factor ingested Frequency Dwalion Body Weight  Averaging Time i
T
mg/kg X 480 mg/day X 1kg X 1 X 65 daysiyear X tyerr X 1 X 1
1000000 mQ  (unstless) 70kg 25550 days o
Soil Ingestion Corwersion  Fraction Exposure Exposure Body Averaging Chvonic Daily Slope RISK =
Chermucals Concents ation Rate Facior ingesied Frequency Duration Waeight Time intake (COM) Factor (SF) (CDI°SF) —
Benzo(s)pyrene 2.50€-01 480 1.0E-08 ' 65 1 70 25550 44E09  73E.00  32E08 5
Asocior 1248 6 00E-02 480 1.0E-06 1 85 ] 10 25550 1 0E-00 7 7E+00 8 1E-09
Asoclor 1254 1.50E-01 480 1.0E-08 ] a5 ] 70 25550 26E-00 7 7€E+00 20E-00
Asoclor 1260 1.10E-Ot 480 1 OE-08 ] 65 1 70 25550 19E-00 71.7E+00 1 SE-08
AIsenic 3. 10E+00 480 1.0E-08 ] (1) 1 70 25550 5 4E-08 1.75E 00 9.5¢€-00
Berylum 1.83E+00 480 1.0E-08 1 a5 t 70 25550 J2E-08 4.JE+00 14E-07
TOTALRISK = J1E-07
Pana



vIes TABLE 29
SSSB IN CWEDL XL S ,
SURFACE/SUBSURFACE SOIL INGESTION PATHWAY
CHEMSOL, INC. SITE - FUTURE-USE SCENARIO

BISKS 1O CONSTRUCTION WORKERAS \N EFFLUENT DISCHARGE LINE

NONCARCINOGENS - REASONABLE MAXIMUM CASE SUBSURFACE SOIL INGESTION EXPOSURE: Adulls

Subctvonic Daily intake= Soil X ingeston X Corwersion X Fraction X Exposurs X Exposwe X 1 1
{mg/kg-day) Conosni ation Rale Factor ingesied Frequency Owaton  Body Weight  Averaging Time
mokg X 480mg/day X__ kg X 1 X SSdaysyem X iysm X 1 X 1
1000000 mg  (uniless) 70kg 365 days '
Soid Ingestion Cornwersion Fraction Exposure Exposire Body Averaging  Subctvonic Daily Relerence HQa

Chemicals Concentraion Rale Factol Ingested _Frequency Duration Weight Time intake (SOI) _ Dose (WD)  SOVRID 3
Arsenic J3.10E+00 480 1.0€-08 ] a5 L 70 365 J8E-08 J.0E-04 13E-02
Banum 2.14E+02 480 1.0E-08 1 6s 1 70 65 26E-04 7 0E-02 37E03
Beryhum 1.83E+00 480 1.0E-08 1 65 1 10 385 2 2€-00 $.0E-02 4.5E-04
Manganese 1.23E.03 480 1.0E-08 1 a5 1 70 385 15€03 § 0E-QY J.0E-01
Meraxy 1.50E+00 480 {.OE-08 1 [ 3] L} 10 38s 1 9E-068 3.0E-04 6 5€-03
Thakium 1.66E4+00 480 1.0E-08 t (1] ] 70 38 20E-00 8 0E-04 25€03
Vanaduum 4.11€+0% 480 1.0E-08 ] s ] 10 365 § 0E-05 T10€-03 1.2€-0)
Zinc 4.10E+02 480 1.0E-08 1 a5 ) 70 385 5.0E-04 J.0E-0 1.7€-03
HAZARD INDEX = J 4E-0V

Pagr )



TABLE 20

VI0N8
S$SSS8.0CCWEDL 1S
. SURFACE/SUBSURFACE SOL DERMAL CONTACT PATHWAY
CHEMSOL, INC. SITE - FUTURE-USE SCENARIO

CONTACT EXPOSURE: Adults

CARCINOGENS - REASONABLE MAXIMUM CASE SUBSURFACE SOIL DERMAL
Clwonic Dady Inake= Sail X Conversion X Shin Sisface X Adherence X Absorplion X Exposure X Exposure X 1 |
{mg/hg-day) Concenyalion Facior Aeoa Facior Factor Frequency Dwaton Body Waigh! Annpng Time
mg/kg X 1kg ¥ 1930 cm2/day X 1 mgiom X (unitless) X 65 eventalyr X tyesr X 1 x 1 o
assassane 70 kg 25550 days
Soil Conversion  Skin Surface  Adherence Absorplion Exposure Exposure Body Averaging Chronic Daily Siope AISK =
Chemicals Concenlzation Facwr ANea Factor Factor Frequency Dwration Weight Tire intake (CDI)  Factor (SF) {COI*SF)
Arodor 1248 6.00E-02 -1.0E-08 1930 1 0.08 (1] 1 70 25550 2.5E-10 7.7E+00 1.9€-09 -
Asodor 1254 1.50€-01 1.0E-06 1930 ! 0.08 (1] 1 70 25550 6.3E-10 7 7€+00 4.9€-09 £
Avocdlor 1260 1.10E-01 1.0€-08 1930 1 0.06 6s 1 70 25550 4.6E-10 71.7E+00 J.6E-09 “_:
TOTAL RISK « 1.0E-08

Page )



vIoRs TABLE 0

SSSBDC CWEDL 1 S
SURFACE/SUBSURFAGE SOIL DERMAL CONTACT PATHWAY

CHEMSOL., INC. SITE - FUTURE-USE SCENARIO
RISKS TO CONSTRAUCTION WORKERS IN EFFLUENT DISCHARGE LINE

NONCARCINOGENS - REASONABLE MAXIMUM CASE SUBSURFACE SO DERMAL CONTACT EXPOSURE: Adults

Subchvonic Dady Inlake= Soil X Conversion * Skin Surlace X Adherence X Absorplion X Exposure X Exposure X 1 x
(mg/kg-day) Concenvalion Factor Area Factor Facior Frequency Duration Body Weight Auuoho Tire
mg/kg X 1hg X 1930 an2/day X 1 mgim@ X (unitiess) X 65 evenisyy X tyear X 1 ] 1 )
ssnssnens 70 kg 365 days o
Sail Conversion  Skin Suface  Adherence Absorption  Exposure  Exposure Body - Averaging  Subciwonic Daily Relerence HO-
Chemicais Concenvation Factor Area Factor Factor Frequency Duraton Weight Time iniake (SDY)  Doee (RID) SOWRID

M

PCBe do nol currently have established noncarcinogenic loxicity values. No other selecied chemicals of polential concem have established dermal absorpiion lactors.



11006 TABLE 31

5858 HCWEDL U S
SURFACE/SUBSURFACE SON INHALATION PATHWAY

CHEMSOL, INC. SITE - FUTURE-USE SCENARIO

BISKS TO CONSTAUCTION WORKERS IN £F ALUENT DISCHARGE LINE

CARCINOGENS - REASONABLE MAXIMUM CASE SUBSURFACE SOIL INHALATION EXPOSURE: Adulls 5
Chvonic Daily inlake= Soil X Sol X Resp. X Inhalalion X Exposure X Exposwe X Exposwe X Conv. X 1 X 1 i
(mg/hg-day) Concen. Concen. Fraction Rale Time Frequency Duration Factor Body Wi Avging Time

mg/kg X SE8000088 X (uniiess) X 083 mMv X Shisday X 6Sdaysyr X tyew X__ 1k X__ 1 X 1
1000000 mg 70kg 25550 deys

Susp.
Soil Soll Resp. Inhalation Exposure Exposwe  Exposuwre Conv. Body Averaging  Clvonic Daly Siope RISK = =
_Chemicals Concen. Concen. Fraction Rae Time Frequency  Duration Facior Weight Time e (CO)  Factor (SF)  (COI'SF) T
Arsenic 3.10E+00 2.6E-02 1 083 8 (1] 1 1.0€-08 70 25550 1.9E-11 1.5E+01 2.9€-10 -
Berylium 1.83E+00 2.6E-02 1 0.803 8 (1] 1 1.0E-08 70 25550 1.1€-41 8.4E+00 9.6E-11

TOTAL RISK « 3.9E-10

) : e )
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5SS HCWEDL XU S

TABLE )1

SURFACE/SUBSURFACE SOR. INHALATION PATHWAY
CHEMSOL, INC. SITE - FUTURE-USE SCENARIO

BISKS TO CONSTRUCTION WORKERS IN EFRLUENT IISCHARGE LINE

REASONABLE MAXIMUM CASE SUBSURFACE SOIL INHALATION EXPOSURE: Adulls

NONCARCINOGENS -
Susp. '
Subchronic Daily inlake= Soil X Soll X Resp. X Inhalation X Exposure X Exposure X Exposwe X  Conv. 1 X 1
(mg/Mg-day) Concen. Concen. Fraction Rale Time Frequency  Dusasion Facior Body Wt Avging Time
mg/hg X 886800008 X (unitess) X 0.83 miMvw X Oiwa/day X 6Sdays’w X tyemr X ig X 1 X 1
1000000 mg 70 kg 385 deys
Susp.
Soil Soll Resp. inhalation Exposwe Exposure  Exposure Conv. Body Averaging Subchronic Daily Reference HQ=-
Chermicals Concen. Concen.  Fraction Rate Timg __ Frequency _ Dwation Factor Weight Timg ___ Iniake {SO) Dose (RID)  SOVRID
Banum 2.14E+02 2.6E-02 1 083 8 (13 1 1.0E-06 70 368 9. 4E-08 1.4€-03 6 7E-08
Mercury 1.50E+00 2.6E-02 1 083 ] .}) 1 1.0E-08 70 363 7.0€E-10 8.6E-08 8.1E-08
HAZARD INDEX - 7.5E-08

o
=

LA



1086 TABLE 32
RES H ARVOCP XLS
INHALATION OF VOCS IN AMBIENT AR PATHWAY
CHEMSOL, INC. SITE - PRESENT-USE SCENARIO
AISKS TO DOWNWING (OFF S[TE) RESIDENTS

CARCINOGENS - REASONABLE MAXMMUM CASE INHALATION OF VOCS IN AMBIENT AR EXPOSURE: Adults

Chwonic Daily inlake= Ax X Inhalation X Exposure X Exposwe X Exposwe X 1 X 1
(mg/kg-day) Concen. Rale Time Frequency Duralion Body Wt Avging Time

mgp/md X 083 miMv X 24hw/day X 12dayslyr X 24 years X 1 X 1
70 g 25550 deys

A Inhalasion Exposure Exposwe  Exposure Body  Averaging  Ciwonic Dally Slope RISK «
Chemicais Concen. Rale Time Frequency Durakon Weight Time M‘Cg} Factor (SF)  (CDI'SF)

No site-relaled carcinogenic compounds were detecied in down-wind air sampies

TOTAL RISK « 0.0E+00
CARCINOGENS - REASONABLE MAXIMUM CASE INHALATION OF VOCS IN AMBIENT AR EXPOSURE: Children (0-8 yesrs)

Chwonic Daily Inlakew A X inhalaon X Exposure X Exposure X Exposure X | X__ 1
(mg/kg-day) Concen Rale Time Frequency Duravon Body Wi Avging Time
mg/md X 08I mMw X 24he/day X 12days/yr X Gyeas X 1 X 1
1Shg 25550 days
Ar inhalation Exposure Exposure  Exposure Body Averaging  Chronic Dady Slope RISK «
Chemicals __Concen Rale _Twre _ frequency _ Durabon __ Weight Tume ke (COY) _ Factor {SF)  (CDI'SF)

No site-relaled caranogenic compounds were detected in down-wind ai samples

TOTAL RISK = 0 0E+00

30-YEAR COMBINED RISK (ADWILT « CHLD) » 0 0E+00

Pa

O



RES- HARVOCP X1 S

TABLE 22

INHALATION OF VOCS IN AMBIENT AIR PATHWAY
CHEMSOL, INC. SITE - PRESENT-USE SCENARIO

AISKS TO DOWNWIND (QF F-S(TE) RESIDENTS

NONCARCINOGENS - REASONABLE MAXIMUM CASE INHALATION OF VOCS IN AMBIENT AR EXPOSURE: Aduks

Chwonic Daily intake= A X Inhalaion X Exposwe X Exposwe X Exposwe X 1 X
(mg/kg-day) Concen Rawe Time Frequency Duration  Body Wt Avghg Time
mg/mM3 X 063 mMw X 24bwiday X 12daysyr X 24years X_ 1 X 1
70 kg 8760 days
Air Inhalation Exposure Exposure  Exposure Body Averaging  Chronic Dally  Relerence HQ-
Chemicals Concen. Rale Tume Fieguency  Duration Weight Tume Nake (CDI)  Dose (RID} CDWRID
2-Butanone 2.86E-02 083 24 12 24 70 8760 2 7E-04 2 9E-01 9 2E-04
Dichiorodifiuoromethane 4 94E-03 083 24 12 24 70 8760 4.6E-05 8.6E+00 $.4E.-08

HAZARD INDEX = 9.3E-04

NONCARCINOGENS - REASONABLE MAXIMUM CASE INHALATION OF VOCS IN AMBIENT AR EXPOSURE: Children {08 yeers)

Chronic Daily intake« Ay X inhalation X Exposure X Exposwe X Exposwe X __ 1 X
{mg/g-day) Concen Raw Time Frequency Duraion  Body Wi Avm Time

myymd X 08I mMw X 24hiday X 12daysyr X Oyeas X_ 1 X 1

15 g 2190 days
Sol nhalaton Exposure Exposute  Exposwe Body
Chemicals Concen Raw Tune Frequency  Durawon Weight ~ Tume
2-Butanone 2 86E 02 08l 24 12 [] 15 2190
Dichiorodifiuoromethane  4.94E-03 o83 24 12 L] 15 2190
P.

Averagng  Ciwonic Dady Relerence HQ-

LM

__nuhe (CON| Dose (RID) COWRD
1 2E-03 29E.0V 4060
2.2€-04 8 6E.00 25E 05

HAZARD INDEX = 4 JE-0

30 YEAR COMBINED HAZARD INDEX (ADWLY + CHAD) = $JE-0)




" TABLE 33

RES-H ARVOCF XL S
INHALATION OF VOCS IN AMBIENT AIR PATHWAY

CHEMSOL, INC. SITE - FUTURE -USE SCENARIO

BISKS TO RESIDENTS (SITE-WIDE)
iﬁlm
CARCINOGENS - REASONABLE MAXMUM CASE INHALATION OF VOCS IN AMBIENT AIR EXPOSURE: Adults o
Chwonic Daily inake= Ar X Inhalaton X Elposuu X Exposwe X Exposure X 1 ) S |
(mg/Mg-day) Concen. Rate Time Frequency Duration Body Wi “Avging Time -~
mg/m3 X 083 mMw X 24 hs/iday X 350daysyr X 24years X__ 1 X 1 =
70kg 25550 days
Ar inhalation Exposure Exposure  Exposure Body Averaging  Clvonic Dady Siope RISK = E
Chemcals Concen. Raw Time Frequency Duration Woeight Tume nlake (CDY)  Fector (SF)  (CDI"SF) x
Benzene . 2.60€-03 08 24 3aso 24 70 25550 2 4E-04 29€-02 T7.1E-08
Methylene Chioride 2.08E-02 083 24 350 24 70 25550 1 9€-03 1 6E-0) J1E-08
Teuachioroethene 4.10E-03 08) 24 350 24 70 25550 JB8E-04 2 0E-03 717€-07
Trichioroethene 1.60E-03 08 24 350 24 70 25550 1 SE-04 8 0E-0) 9 0E.07

TOTAL RISK « 1 2E-05

CARCINOGENS - REASONABLE MAXIMUM CASE INHALATION OF VOCS IN AMBIENT AIR EXPOSURE: Children (0-8 yeers)
Chionic Daily inlahe= Ax X Wnhalawon X Exposwe X Exposwe X Exposwe X 1 X
(mg/kg-day) Concen Raw Time Frequency Outabon aoo'M m'lm

mpml X 08I miAw X 24ivsday X ISOdeysyt X Syears X _ YV X}
15 g 255350 days

As Inhalauon Exposure Exposwe  Exposuwre Bady Averaging  Chvoruc Dady Slope RISK «
Chemucals ___Concen Raw o Twme  Fiequency Durawon @ Weight = Time ke (CDY  Fackor (§F)  (CDISF)
Benzene 2 60E 03 08l 24 350 [} 15 29850 2 8E 04 2 9E 02 @ 2€ 08
Mathylene Chioride 2 08E 02 082 24 350 [} 3 299%0 20) 18EQ] 3 6E 08
Teuwachioroathene 4 10E-03 08) 24 350 [} 193 25350 4 SE 04 20E 0 9 OE 07
Trichioroethene 1 60E-03 083 24 359 ] 13 259%0 1 7€ 04 6 0E 0) 1 0E 08

TOTAL RISK « 1 4E 05

30 YEAR COMBINED RISK (ADWLT o CHAD) = 2 8E 05



1N 1R6 TABLE 33

RES H ARVOCF . UL S
INHALATION OF VOCS IN AMBIENT AIR PATHWAY

CHEMSOL, INC. SITE - FUTURE-USE SCENARIO
AISKS TQ RESIDENTS (SITE-WIDE)

NONCARCINOGENS - REASONABLE MAXIMUM CASE INHALATION OF VOCS IN AMBIENT AIR EXPOSURE: Adults

Cheonic Daily intake - A X inhalation X Exposure X Exposure X Exposwe X ] X 1
(mg/hg-day) Concen. Rawe Time Frequency Duration  Body Wi Avging Time

i
"!

&1

mg/m3 X 063 miw X 24Iwsday X 350daysiyy X 24years X__ 1 _ X 1
70hg  $760 deys

As mhalation Exposure Exposwis  Exposwie  Body Averaging  Clwonic Dally  Relerencs HQ- T
Chemicals Concen. Rale Time Frequency  Duwiation Waeight Time [ ) Dose (R!D) COVRID L
2-Butanone 1.65€-02 08) 24 350 daysyr 24 70 6760 5 0E-03 2 9€-01 1.7€-02
Dichiorodifluoromethane 1.09€-02 083 24 350 daysiyr 24 70 8760 3 0E-03 SO0E-02  S50E-02
Hexane 1.08€-02 083 24 350 daysyr 24 70 8760 29E-03 S7E-02  S1E-02
Meihylene Chioride 2.08E-02 083 24 350 daysAyr 24 70 e7e0 5 7€-03 8 6E-01 6 6E-03
Toluene 2.03€-02 0.83 24 350 days/Ayr 24 70 8760 S SE-0) 11E-01 5 0E-02
1.1,2-Trichioro-1,1,2-Wifluoroethane  7.70E-02 083 24 350 daysAyr 24 70 8760 21E.02 86E«00 24E-03

HAZARD INOEX « 1 BE-01
NONCARCINOGENS - REASONABLE MAXIMUM CASE INHALATION OF VOCS IN AMBENT AR EXPOSURE: Children (08 yeers)

Chvoruc Dasly intahe - Ax X ihalavon X Exposure X Ezposwe X Esposwe X \  §
{mg/hg day) Concen Raw Ture Frequency Owsason  Body WA mlm

mp/ml X 08I mMy X 2¢iwwdey X X50deysyv X Syears X 1 L}
159 2190 deys

- Inhalauon Exposure Exposwe  Expomwme Body Mw Chvorec Dady  Relsronce
Chermcals Concen . Ame = Tww _ Froguency _Duquon Weighl __ Time __ eheCO0  Oose (RN m&
2 Bulanone 1 85€ 02 003 24 350 deysy . " 2190 2 4€ 02 2 9E 01 8 1E 02
Dichiorodifiuoromethane 1 09E 02 08) 24 350 deys/Ay [ ] 3 2100 1 4E 02 $ OE 02 2 8E-01
Hexane 1 06E 02 08) 24 350 deysyt . 18 2190 1 3E 02 S 7€ 02 2 4E 01
Methylene Chioride 2 08E-02 083 24 350 deys/yt [ ] 15 2100 26E-02 8 6E OV JIE-02
Toluene 2 03E-02 083 24 350 dayaye [} 15 2190 2 6E-02 1 1€ 09 2 4€-01
1.1,2-Trichloro-1,1,2-vitluoroethane  7.70€ 02 08 24 350 deyayr [} 15 2190 9 8E-02 8 6€.00 11€-02

HAZARD INDEX « 8 7E-0V
30 YEAR COMBINE D HAZARD INDEX (ADWULT « CHLD) = 1 1E400

Pag , )



Vi7es ' TABLE 34

SW H AIRVOC XL S
INHALATION OF VOCS IN AMBIENT AIR PATHWAY

CHEMSOL, INC. SITE - FUTURE-USE SCENARIO
AISKS 10 SME WORKERSVEMPLOYEES (SITE-WIDE)
CARCINOGENS - REASONABLE MAXIMUM CASE INHALATION OF VOCS IN AMBIENT AR EXPOSURE: Adults

Chwonic Daily Inlalke « A X Inhalation X Exposure X Exposure X Exposure X 1 X 1
(mg/kg-day) Concen. Rale Time Frequency Dwalion Body Wt Awging Time
mymd X 083 mMw X 8heday X 250 days/yr X 2Syears X 1 X 1
70 hg 25550 days
AN Inhalation Exposure Exposuie  Exposurs Body Averaging  Clwonic Deily Siope RISK -
Chemicals Concen. Rale Time Frequency  Dwralion Weght Time make (CDY)  Factor (SF)  (CDI'SF)
Benzene 2 60E-02 08 8 250 25 70 25550 8 0E-05 29€-02 1 7€ 06
Melhylene Chionde 2.08E-02 0863 8 250 25 70 25550 4 8E-04 1 6E-03 7.7€-07
Teuachioroethene 4 10E-03 08 8 250 23 70 25550 9.5E-05 2 0E-03 1 9E-07
Trchlaroethene 1 60€-03 081 [ ] 250 25 70 25550 J7€-05 6.0E-03 2 2€-07

TOTAL RISK = 2 9E-08

Pag
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V1786 TABLE M4

SW HARVOC XL S
INHALATION OF VOCS IN AMBIENT AIR PATHWAY

CHEMSOL. INC. SITE - FUTURE-USE SCENARIO
ASKS TQ SIE WORKERS/EMPLOYEES (SITE-WIOE)

NONCARCINOGENS - REASONABLE MAXIMUM CASE INHALATION OF VOCS IN AMBIENT AIR EXPOSURE: Adults

-f

b
b

Civonic Daily iniake« Ade X Inhalation X Exposwe X Exposure X Exposure X 1 X 1
{mg/kg-day) Concen. Raw Time Frequancy Dwalon Body Wi Awging Time _
mg/m3 X 0BImMw X Blwaday X 250days/yv X 25years X___ 1 X 1 =
70hg 9125 deys -
Ne inhalation Exposure Exposure  Exposure Body Averaging  Clwonic Daily  Reference HQ-
Chemicals Concen. Rale Time Frequency  Duration Woeight Tire ae (COY) Dose(RID) CDWRID
2-Butanone 1.85€-02 0.83 8 250 25 70 2125 1 2€E-03 29E-01 - 411E-03
Dichlorodiftuoromethane 1.00E-02 083 [ ] 250 25 70 9125 T1E-04 § 0E-02 1 4E€-02
Hexane 1.06E-02 0.63 ] 250 23 70 9125 6 9E-04 $.7€-02 1.2E-02
Mathylene Chioride 2.08€-02 0.83 ] 250 25 10 0125 14€-03 8 8E-01 1 6E-03
Toluene 2.03E-02 082 8 250 28 70 9128 13€-03 11€-01 1.2E-02
1.1.2-Trichloro-1,1,2-Wiluoroethane 7.70€-02 0.83 8 250 23 70 9128 $.0£-03 8 6E.00 $ 8E-04

HAZARD INDEX = 4 5E-02



11186 TABLE 35

CW # AIRVOC L S
INHALATION OF VOCS IN AMBIENT AIR PATHWAY
CHEMSOL, INC. SITE - FUTURE-USE SCENARIO

RISKS TO CONSTRUCTION WORKERS (SITE-WIDE)
CARCINOGENS - REASONABLE MAXIMUM CASE INHALATION OF VOCS IN AMBIENT AIR EXPOSURE: Aduils

Chronic Daily inlake= Ai X Inhalaion X Exposure X Exposwe X Exposwe X__ 1 X 1
(mg/hg-day) Concen. Rate Time Frequency Duration  Body W Avging Time

mym3 X 083mitw X Ghra/day X 65daysyr X lyew X_ t__ X 1
. 70hg 25550 days

A Inhalation Exposure Exposure Exposuie Body Averaging Chronic Daily Siope RISK = —
Chemicals Concen. Rawe Time Frequency Durauon Weight Time - intahe (CDI) Factor (SF)  {CDI‘SF) I
Benzene 2 60E-03 083 8 (.1 1 70 25550 8.3E-07 29E.-02 1.8E-08
Methylene Chioride 2.06E-02 0.83 [ ] 85 1 70 25550 5.0E-08 1.6€-03 8 0E-09
Teuachloroethene 4.10E-03 083 8 [} 1 70 25550 9 9E-07 20E-0) 20E-09
Trichloroethene 1.60E 03 0.83 8 (1.9 1 70 25550 3.0E-07 6.0E-03 23E-09

JOTAL RISK « J.1E-08



11788 TABLE 35
CW H AIRVOC 1. 8
INHALATION OF VOCS IN AMBIENT AR PATHWAY
CHEMSOL, INC. SITE - FUTURE-USE SCENARIO
AISKS 1O CONSTRUCTION WORKERS (SITE-WIDE)

NONCARCINOGENS - REASONABLE MAXIMUM ‘CASE INHALATION OF VOCS IN AMBIENT AR EXPOSURE: Aduits

Subchronic Daily intake= A X Inhalation X Exposure X Exposwe X Exposure X 1 X 1
(mg/hg-day) . Concen. Rae Time Frequency Duration  Body W Avging Time o
mym3 X 083 mMw X Ghraiday X 65daysyr X tyew X_ 1 X_ 1 &
70 &g 265 days
A inhalaion  Exposure  Exposwe  Exposwe  Body  Averaging Subciwonic Dadly Relerence  HQ- T
Chemicals Concen. Rale Time Frequency  Duralior, Weigh! Time e ({SDI)  Dose(RID) SDVRAID .
2-Butanone 1 85E-02 083 8 es 1 70 365 J1E-04 29E-01 11€-03
Dichloroditiuoromethane 1 08E-02 0.83 8 es 1 70 365 1.8E-04 5 OE-00 J7E-04
Hexane 1.06E-02 083 ] 65 1 70 365 1 8E.-04 S 7E-02 31E-03
Methylene Chioride 2.08E-02 083 8 .13 1 70 365 I SE-04 8 6E-01 41E-04
Toluene 2.03E-02 0.8 ] 85 1 70 k1.1 J.4E-04 2 OE-01Y 1.2E-0)
1.1.2-Trichloro- 1,1 ,2-kiflucroethane 7.70E-02 082 [ ] [} 1 70 k1 1.3E-03 8 6E+00 1.5€-04

HAZARD INDEX « 6.3E-03



2186 TABLE 36

GW IN RES XLS
GROUND WATER INGESTION PATHWAY
CHEMSOL, INC. SITE - FUTURE- USE SCENARIO
BISKS TO RESIDENTS (SITE-WIDE)
CARCINOGENS - REASONABLE MAXIMUM CASE GROUND WATER INGESTION EXPOSURE: Aduits
Chioruc Daily intake= Water X Ingesion X Exposwe X Exposwe X 1 X 1
(mg/kg-day) Concenvation Rate Frequency Duration Body Weight Averaging Time
mgA X 2vday X 350desysyear X 24years X 1 X 1
70 kg 25550 days
Waler ingestion Exposure Exposwe Body Averaging Chronic Daily Slope RISK =
Chemicals Concenkation Rate Frequency Durason Waeight Time Intake (CDI) Factor {SF) {CDI"SF)
Benzene 2.07€.+00 2 350 24 10 25550 1.9E-02 29E-02 S 6E-04
Carbon Tevachionde 3.43E+00 2 350 24 70 25550 3.2E-02 1.3E-01 4 2E-03
Chloroloim 1.28E+01 2 as0 24 70 25550 1.2E-0% 6 1E-03 73E-04
1,2-Dichloroethane 1.49E€+00 2 350 24 70 25550 1.4E-02 9 tE02 13E-03
1.1-Dichioroethene 1.00E-01 2 350 24 70 25550 9 4E-04 6 OE-01 5 6E-04
Trichioroethene 1.53E+01 2 350 24 70 25550 1 4E-01 1 1E-02 1 6E-0)
Vinyl Chioride 3.10E-01 2 350 24 70 25550 29E-03 1 9E+00 5 SE-03
Bis(2-chioroethylyether 2.00E-02 2 350 24 70 25550 19E-04 1 1E+00 21E-04
‘ TOTALRAISK = 1 5E€-02
CARCINOGENS - REASONABLE MAXIMUM CASE GROUND WATER INGESTION EXPOSURE: Children (0-8 years)
Chronic Daily intake= Water X ingeswon X Exposwe X Exposwe X v X_ .
{mg/hg-day) Concenuation Rale Frequency Owavon Body Wesght Averaging Time
mgA X tiday X 3I50daysyear X 6Gyess XV  X___ Vv
15 kg 25550 deys
_ Waler Ingesuon Exposure Exposwe Body Aversging Civoruc Dady Slope ASK .
Chemicals Concenbration Raw Frequency _Duavon . Weght = Tym rbe (COH) F actor {SF) {COI'SF)
Benzene _ 207E+00 1 350 6 15 25550 1 1E-02 2 9€ 02 I JE-04
Carbon Tetrachlonde 3 43E+00 1 350 6 15 25550 1 9€-02 13E01 24E-03
Chloroform 1.28E+01 1 350 6 15 25550 7 OE 02 6 1E0) 4 3E-04
1.2-Mmoehano 1.49E +00 1 350 6 15 25550 82603 9 1E02 7 4E-04
1,_|-Dtch|oroolhem 1 OOE-01 1 350 6 15 25550 5 5E 04 ¢ OE -0 3 IE-04
Trichloroethene 1.53E+01 ' 350 3 15 25550 8 4E-02 1 1E-02 9 2E-04
Vinyl Chionde 3.10E-01 t 350 é 11 25550 1 7€-03 1 9€.00 3 2€-03
Bis(2-chioroethyl)ether 2.00E-02 ' 350 6 1] 25550 1 1E 04 t 1E.00 12E-04
TOTALRISK « 8 5E 03
Page )
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TABLE 36

GROUND WATER INGESTION PATHWAY
CHEMSOL, INC. SITE - FUTURE- USE SCENARIO

BISKS TO RESIDENTS (SITE-WIDE)
NONCARCINOGENS - REASONABLE MAXIMUM CASE GROUND WATER INGESTION EXPOSURE: Aduils

Cheonic Daily intake= Water X Ingestion X Exposure X Exposwre X 1 X 1
(mg/kg-day) Concenyation Rale Frequency Duration Body Weight Averaging Time

mgA X 2Vday X 350daysiyear X 24years X 1 X 1

70 kg 8760 days

Waler ingestion Exposure Exposure Body Averaging - Chronic Dadly Relerence HQ=
Chemicals Concentration Rate Frequency Duration Woeight Time inmbe (CON Oose (RID) cowmD
Acetone 1.09E +01 2 350 24 70 8760 3 0E-01 1 OE-01 3 0E+00
Carbon Tetrachlonde 3.43E+00 2 350 24 70 8760 9 4E-02 7.0E-04 1.3E+02
Chioroform 1.28E+01 2 350 24 70 8760 3 5€-01 1.0E-02 3 SE.0
1,1-Dichloroethene 1.00E-01 2 350 24 70 8760 27€-03 9.0E-03 3.0E-01
1.2-Dichloroethene (Total) 2.02E+01 2 350 24 70 8760 § 5E-01 9 0E-03 6.1E+01%
Trichloroethene 1.53E+01 2 350 24 70 8760 4 2€-01 6.0E-03 7 0E«01
Manganese 71.37€+00 2 350 24 70 8760 2 0E-01 5 0OE-03 4 0E 0%

HAZARD INDEX « 3 4E+02
NONCARCINOGENS - REASONABLE MAXIMUM CASE GROUND WATER INGESTION EXPOSURE. Chitdren (0-8 yeers)

Chionc Daly intakes Waler X ingeswon X  Exposwe X Exposwre X 1 X !
(mg/kg-day) Concenvation Rate Frequency Owrason Body Wesght Avaragng Teme

mgA X tiday X 250dsysysar X Gysars X 1 X !

1S hg 2190 deys

Water ingesuon Exposwe Exposwre Body Averaging Civoruc Dedy Relerence HQ.
Chemicals _Concen¥ation  Rate Frequency  Dwabson _Weght = Tew ey (CON Pose(AD)  COMRID
Acelone 1 09E+01 1 350 6 18 2190 ¢ o€ -0 1 OE 01 6 9E .00
Carbon Tetrachionde 3.43E+00 1 350 6 15 2190 22€E-01 7 0E 04 J1E.02
Chloroform 1 28E+01 ' 1 350 6 t5 2190 8 2E-01 1 0E-02 8 2E.0V
1.1.Dichloroethene 1.00E-01 ' 350 6 15 2190 6 4E-03 9 0E-03 71E-01
1,2-Dichioroethene (Total) 2 02E +01 1 350 6 15 2190 1 3E.00 9 0E-03 V 4E+02
Trichloroethene 1.53€+01 1 350 6 15 2190 9 8E-01 6 OE-0) 1 6E+02
Manganese 7.37E+00 1 350 6 15 2190 4 7€-01 $ 0E-03 9 4E 0}

HAZARD INDEX = 8 0OE .02
P.
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I ' TABLE 37

GW INH XL S
GROUND WATER INHALATION PATHWAY {SHOWER MODEL)
CHEMSOL, INC. SITE - FUTURE-USE SCENARIO
BISKS TO BESIDENTS (SITE-WIDE)
C(a) = Concentration of conlaminant in air (ng/m3) .
C(aMAX) = Maximum caoncentrason of contaminant in air (mg/m3)
11 = Time of shower (hs) o
2 = Time aher shower () b
Equation: -
C(a) = {C(aMAX)2 x " + [C{aMAX) x (]| I (e 2) -
{mg/m3) {mg/m3) {tv) {m/m3) (he) {r)
Chenucals.
Benzene 1.6E+0) 9.7E+00 02 1.9E 40 03 05
Carbon Tetrachlonde 26E+01 1.6E+01 02 3.2E+01 03 os
Chioroform 96E+01 6.0E+01 02 1.2E 402 03 05
1,2-Dichiooethane 1.1E+01 7.0E+00 02 1.4E+01 03 05
1,1-Dichioroethene 7.5E-01 4.7E-01 02 9 4E-01 03 05
Trichioroethene 1.1E+02 7.2E+01 02 1.4E+02 03 05
Vinyl Chionde 2.3E+00 1.5€+00 02 2.9€E+00 03 05
C(aMAX) » Maximum an concentration in bathroom (mg/m3)
C(w) = Waler concentrabon (mgA)
1 = Frachon volatlized (urutless)
F(w) = Waler flow rate (Mv)
V(a) = Bathroom volume (m3)
Equation:
C{aMAX) » [C(w) x { x Flw) x t} / V({a)
(mgm3) (mgA) (urvess) (W) () (md)
Chemicals;
Benzene 1.9E +01 2.07€.00 0715 750 02 12
Carbon Tetrachionde 3.2E+01 3.43E.00 Qs 750 02 12
Chiorolom 1.2E4+02 1.28E+01 07s 750 02 12
1.2-Oichioroethane 1.4E401 1.49€ +00 015 750 02 1”2
1.1-Dichioroethens 9.4E-01 1.00E 01 075 750 02 12
Trichioroethene 1.4E+02 1.53E+01 07s 750 02 12
Vinyl Chionde 2.9E+00 3.10E-01 075 1% 02 12



21 185 TABLE 37

GW INH XL S
GROUND WATER INHALATION PATHWAY (SHOWER MODEL)

CHEMSOL, INC. SITE - FUTURE-USE SCENARIO
BISKS TO AESIDENTS (SITE-WIDE)

CARCINOGENS - REASONABLE MAXIMUM CASE GROUND WATER INHALATION EXPOSURE: Adults

Chronic Dally Intakes Air X inhalation X Exposure X Exposure X Exposwe X 1 X 1 e
(mg/Mg-day) Concentration Rate Time Frequency Dummation  Body Weight  Averaging Time =
mg/m3 X 0.6 mMv X 0.2 us/day X 350 daysiyear X 30 years X 1 X 1 =
70 kg 25550 days o
Ay inhalabon  Exposure Exposure Exposure Body Averaging  Chwonic Dady Slope RISK =
Chemicals Concentration Rate Time Frequency Duration Weight' Time Iintake {CDV) .Flclov (SF) (CDI*SF)
Benzene 1.6E+01 06 0.2 350 30 70 25550 1.1E-02 2.9E-02 J3E-04
Carbon Tetrachionde 2 6E+01 06 02 350 30 70 25550 1860 § JE-02 97€E04
Chiorolorm 9.6E+01 06 02 350 30 70 25550 6 8E-02 8.1E-02 55€-03
1.2-Dichlorosthane 1.1E+01 (X ] Q2 350 30 70 25550 1.7EQ3 9.1E£02 71€E04
1,1-Dichioroethene 7.5E-01 06 02 350 30 70 25550 53E04 1.8E-01 95E-05
Trichloroethens 1.1€E.02 (X3 02 350 30 70 25550 1.7€E02 6.0E-03 4 6E-04
Vinyl Chionde 2.3E+00 06 02 350 30 70 25550 1.6E0 J.0E-01 4.9E-04
TOTALRISK =« 8 5€£-03
Page 2



2n 1% TABLE 37

GW INH XL S

GROUND WATER INHALATION PATHWAY (SHOWER MODEL)
CHEMSOL, INC. SITE - FUTURE-USE SCENARIO
BISKS TO RESIDENTS (SITE-WIDE)

NONCARCINOGENS - REASONABLE MAXIMUM CASE GROUND WATER INHALATION EXPOSURE: Adultls

Chronsc Dady Intake= . A X inhalabon X Exposure X Exposure X Exposure X 1 X 1
(mg/kg-day) Concenlration Rate Time Frequency Duraton  Body Weight  Averaging Time
mg/m3 X 0.6 mMu X 0.2 lws/day X 350 daysiyear X 30years X 1 X 1
70kg 10950 days
Air Inhalation Exposure Exposure Exposure Body Avoraﬁng Chionic Daily  Reference HQ=
Chemicals Concentration Rate Time Frequency Duration Weight Time intake (CDi) Dose (RID) COVRID

No selecled chemicals of potential concem have established chronic inhalation reference doses.
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RN TABLE 38

GW IN SW XLS
GROUND WATER INGESTION PATHWAY

CHEMSOL, INC. SITE - FUTURE-USE SCENARIO
AISKS TO SITE WORKEAS/EMPLOYEES (SITE-WIDE)

CARCINOGENS - REASONABLE MAXIMUM CASE GROUND WATER INGESTION EXPOSURE: Adults

Chionic Daily intake= Waler X Ingestion X  Exposure X Exposure X 1 X 1 .y
(mg/kg-day) Concentration Rale Frequency Duration Body Weight Averaging Time ;
mgA X tiday X 250daysiyear X 25years X 1 X 1

TO kg 25550 days :’:"

Water ingeston Exposure Exposure Body Averaging Cheonic Daily Slope RISK = -
Chemicals Concentration Rale Frequency Duration Weight Time intake (CO1) Faclor (SF) {CDI*SF)
Benzene 2.07E€+00 1 250 25 70 25550 71.2€-03 2.9€E-02 21E04
Carvon Tetrachionde 3.43E+00 1 250 25 10 25550 1.2E-02 1.3E01 1.6E-03
Chiorolorm 1.28E +01 1 250 25 T0 25550 4 5€E-02 6.1E-03 27E04
1.2-Dichioroethane 1.49E +00 1 250 25 10 25550 52E03 9.1E02 4.TE-O4
1,1-Dichiorosthene 1.00€-01 1 250 25 70 25550 3SE-04 6.0E-01 21E-04
Tnchlorosthene 1.53E+01 1 250 25 10 25550 5.4E-02 1.1E-02 S9E-04
Virnyl Chionde 3.10E-01 1 250 25 70 25550 1.1E-03 1.9E+00 21E0
Bis(2-chioroethyl)ether 2.00E-02 1 250 25 70 25550 T.0E-05 1.1E+00 1.7€05
TOTALRISK = S 4E-03

Page 1
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TABLE 38

GROUND WATER INGESTION PATHWAY
CHEMSOL, INC. SITE - FUTURE-USE SCENARIO
BISKS TO SITE WORKERSEMPLOYEES (SITE WIDE)

NONCARCINOGENS - REASONABLE MAXIMUM CASE GROUND WATER INGESTION EXPOSURE: Adults

Chionic Daily Intake= Waler X ingeshon X  Exposure X Exposure X 1 X 1
(mghg-day) Concentraton Rate Frequency Duration Body Weight  Averaging Time
mgA 1lday X 250 daysiyear X 2Syears X 1 X 1
7O kg 9125 days
Waler Ingeston Exposure Exposure Body - Averaging Chronic Daily Relerence HQ-
Chenucals Concentration Rate Frequency Duration Weight Time intake (CDI) Dose (RID) CDVRID
Acelone 1.09€E+01 1 250 25 70 9125 1.1E-01 1.0E -0t 1.1E+00
Carbon Tetrachlonde 3 43E+00 1 250 25 70 9125 J4E-02 7 0E-04 4.8E +01
Chiorolorm 1.28E+01 ! 250 25 70 8125 1.3€-01 1.0E-02 1.3E +01
1.1-Dchloroethene 1.00€-01 1 250 25 70 9125 9 BE-04 9.0E-03 1 1E-01
1,2-Dichloroethene (Total) 2.02€+01 1 250 25 70 9125 2 0E-01 9 0E-03 2.2E+01
Trichloroethene 1.53E+01 ! 250 25 70 9125 1 5€-01 8 0E-03 2 S5€+01
Manganese 1.37€E+00 1 250 25 70 9125 712€-2 5 OE-03 1.4€ 00
HAZARD INDEX « 1 2E+02
1
Pe - 2
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GROUND WATER INGESTION PATHWAY
CHEMSOL, INC. SITE - FUTURE - USE SCENARIO
RISKS TO CONSTRUCTION WORKERS (SITE -WIDE)

CARCINOGENS - REASONABLE MAXIMUM CASE GROUND WATER INGESTION EXPOSURE

TABLE 39

" .Chvonic Daily Intake= Water X Ingestion X Exposure X Exposure X 1 X 1
(mg/kg-day) Concentration Raw Frequency Duration Body Weight  Averaging Time
mgA X 1lday X 65daeysiyear X tyear X 1 X 1
70kg 25550 days
Water Ingestion Exposure Exposure Body Averaging Chwonic Dady Slope RISK =
Chemicals Concentralion Rale Frequency Duration Weight Time intake (CDI) Factor (SF) {CDI*SF)
Benzene 2 07E+00 1 65 1 70 25550 71.5£-05 29E-02 22E-08
Carbon Tetrachionde 3.43E+00 1 65 1 70 25550 1.26E-04 1.3E-01 1.6E05
Chiorolomm 1.26E +01 1 65 1 70 25550 4.7E04 6.1E-03 268E-08
1.2-Dichioroethane 1.49€ +00 1 65 1 70 25550 54E-05 9.1E-02 4.9E-06
1.1-Dichioroethens 1.00E -01 | 65 1 70 25550 36E-08 8.0E-01 22E06
Tnchioroethene 1.53E +01 1 65 1 70 25550 S6EO4 1.10E-02 6.1E-06
Vinyl Chionde 3.10€-01 1 65 1 70 25550 1.1E-05 1.9€+00 21E05
Bis(2-chioroethwyl)ether 2.00E 02 ! 65 ! 10 25550 1307 1 1E+00 8 OE-O7
TOTALRISK « S 7E0S
Pape 1
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GROUND WATER INGESTION PATHWAY
CHEMSOL, INC. SITE - FUTURE - USE SCENARIO
BISKS TO CONSTRUC TION WORKERS (SITE-WIDE)

TABLE 39

NONCARCINOGENS - REASONABLE MAXIMUM CASE GROUND WATER INGESTION EXPOSURE

Subchronic Daidy Intake= Water X Ingestion X  Exposure X Exposure X 1 X 1
(mg/kg-day) Concentrabion Rawe Frequency Duration Body Weight Averaging Time
moh X tbday X 65days/year X tyear X 1 X t
70 kg 365 days
Waler Ingestion Exposure Exposure Body Averaging Subchronic Dady  Reference HQ=
Chemicals Concentration Rate F requency Duration Weght Time intake (SDI) Dose {RID) SOVRID
Acetone 1.09E +01 1 65 1 70 365 2.8E-02 1.0E+00 2 8E-02
Carmon Telrachiornde 3.43E+00 1 65 ) 70 365 8.7E-03 20E-00 4 4E.00
Chioroform 1.28E +01 1 65 ! 10 365 3.3E-02 1.0E-02 3 3E+00
1,1-Dichioroethene 1.00E-01 1 65 1 70 365 2.5€-04 9 0E-03 2 8E-02
1.2-Dichiorosthene (Total) 2.02E+01 1 65 1 70 365 $.1E-02 9.0E-00 $.7€+00
Manganese 1.37E +00 | 65 1 70 365 1.9€-02 5.0€E-09 3.7E+00
HAZARD INDEX = 1 7E.O1
Paoe 2
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TABLE 40

SURFACE WATER DERMAL CONTACT PATHWAY
CHEMSOL, INC. SITE - PRESENT-USE SCENARIO

AISKS TO AREA RESIDENTS/TRESPASSERS - STREAM 18 AND DRAINAGE DITCH

CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE WATER DERMAL CONTACT EXPOSURE: Children (12-17 vyeers)

Chyonic Daily inake = Waler XSkin Swiace X Permeabiity X Exposure X Exposwe X Exposwe X Conversion X 1 1
(mg/Mg-day) Cancentration Aeoa Constant Time Frequency  Duralion Factor Body Weight  Averaging Time

mgh X 1985cm2 X ot X 0Shiday X 888008888 X Oyears X_ 1L 1 1

1000 cm3 SS hg 25550 days

Water Skin Surlace Permeability Exposure  Exposwe  Exposuwre Conversion Body Averaging Chvonic Daily Slope RISK «
Chemicals Concentration Alga Consiani Time Frequency _ Duration Factor Weight Tine ko (CON)  Factor (SF)  (COI'SF)
1.2-Dichioroethane 7.00E-03 1985 5 30E-03 0S 26 ] 1 0E-0) 55 2190 4.8E-08 -9.1E-02 4 3E-09
Vinyl Chionide 8 00E-03 1985 7.30E-03 [ X 26 [} 1.0€-03 $S 2190 7.5E-08 1.9E+00 1.4E-07
Benzo(b)lluoranthene 5.00€-03 1985 1.20E +00 0S 26 [} 1 0E-03 55 2190 7.7€-08 7.3E-01 S 8E-08

TOTAL RISK = 5 8E-O6
Page
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SURFACE WATER DERMAL CONTACT PATHWAY
CHEMSOL. INC. SITE - PRESENT-USE SCENARIO

AISKS TQ AREA AESIDENTS/TRESPASSERS - STREAM 18 AND DRAINAGE DITCH

NONCARCINOGENS - REASONABLE MAXIMUM CASE SURFACE WATER DERMAL CONTACT EXPOSURE: Children (12-17 yeers)

Chironic Daily intake= Waler XSkin Surface X Permeability X Exposure X Exposwre X Exposure X Conversion X 1 X 1
(mgMg-day) - Concenlration Area Conslani Time Frequency  Duration Factor Body Weight  Averaging Time
mgA X 1985cm2 X oviv X 0Shv/day X 080888800 X OByears X 1L X 1 X 1
1000 cmd 55 g 2100 days
Waler Skin Surface Permeability  Exposure Exposwe  Exposwe Conversion Body Averaging Chvonic Daily  Relerence HQ-
Chemicals Concentsation Area Conslant Time Frequency Dwaton Factor Weight Time - inwhe (COl)  Dose (RID) CDVRID
1 2-Dichioroethene (Tolal) 8.00E-02 1985 1.00E-02 05 28 ] *1.0E-0) 55 2190 1.0E-06 9.0€-03 1.1E-04
Cadmium 1.80E€-03 1085 1.00E-03 05 20 ] 1.0E-0) L1 2190 2.3E-00 $.0E-04 4.6E-08
Manganese 3.10E+00 1968 1.00€-03 0s 28 e 1.0€-03 £33 2190 4.0€-08 $.0€-03 8.0E-04
HAZARD INDEX = 9.2E-04
Page /
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TABLE 41

SURFACE WATER DERMAL CONTACT PATHWAY
CHEMSOL, INC_ SITE - FUTURE-USE SCENARIO

RISKS TO RESIDENTS - STREAM 18 AND DRAINAGE DITCH

CARCINOGENS - REASONABLE MAXMMUM CASE SURFACE WATER DERMAL CONTACT EXPOSURE: Children (12-17 Yeers)

Chwonic Daily inlaho= Waler XSkin Surdace X Permeabilily X Exposwe X Exposwe X Exposwe X Conversion X 1 X 1
(mg/ng-day) Concentraion ANea Constant Time Frequency  Duralion Factor Body Weight  Averaging Time

mph X 1905am2 X o X 8988808 X 00898989 X Gyews X__ 1L X 1 X 1

1000 am3 55 kg 25550 days

Water Skin Surdace Permeability Exposwe Exposwe Exposure Conversion Body Averaging Chronic Dady Slope RISK «
Chemicals Concenirakion Nea Constant Time Frequency  Duration Factor Weight Time intake (CO§  Factor (SF)  (COV'SF)
1.2-Dichloroethane 7.00E-03 1985 $.30E-03 0s 26 (] 1 0E-03 S 25550 41E-09 9.1E-02 37€E-10
Vinyl Chioride 8.00E-03 1983 7.30€E-03 0s 26 6 1 0E-03 35 25550 6 4E-09 19E+00 1 2E-08
Benzo(b)Muoranthene $.00E-03 1985 1.20E+00 05 26 é 1.0€-02 L1 25550 6 6E-07 7.3E-01 4 8E-07

TOTAL RISk« 5 0E-07
NONCARCINOGENS - REASONABLE MAXMMUM CASE SURFACE WATER DERMAL CONTACT EXPOSURE: Children (12-17 Yeers)

Chwonic Daiy inlahe= Waler XSkin Surface X Penmeabiity X Exposure X Exposure X Exposure X Conversion X v X v
(mg/ng-day) Concentration ANea Conslant Tme Frequency  Duraton Fackr Body Weight  Averaging Tume

mgA X 1985cm2 X cnviv X 05 iuiday X 808008008 X Oyears X__ L X 1 X 1

1000 amd 85 1g 2100 duys

Waler Skin Surtace  Permeabiily  Exposwie Exposure  Exposuie Conversion Body Averaging Chronic Oady  Reterence HQ-
Chemicals Concentration ANea _Constant Tune Fiequency  Dwaton Factos Weoght Time aho {COf Oose(RID) COWRID
1.2-Dichioroethene (Tolal) 8.00E-02 19685 1 00E-02 0s 20 (] t 0E-02 s 2190 1 0E-08 9 0E-03 1 1€-04
Cadmium 1 80E-03 1905 1 00E 03 0s 26 [ 1 0€0) 53 2190 2JE-09 S OE-04 4 6E 08
Manganese 3.10E+00 1985 1 00E-03 05 20 [ ] 10€-0) LL) 2190 4 0E-00 $ 0E-03 8 OE 04

HAZARD INDEX - 9 2E-04




TABLE 42
S0-0C TP LS

SEDIMENT DERMAL CONTACT PATHWAY
CHEMSOL, INC. SITE - PRESENT-USE SCENARIO

RISKS TO AREA RESIDENTS/TRESPASSERS - STREAM 18 AND DRAINAGE DITCH

CARCINOGENS - REASONABLE MAXNAUM CASE SEDIMENT DERMAL CONTACT EXPOSURE: Children (1217 yesrs)
Chronic Daily inlake=

Sediment X Conversion X Skin Surtace X Adherence X Absorplion X Exposure X Exposure X 1 l
(mg/ig-day) Concenlation Factor Area Factor Factor Frequency Dwation Body Weight Mm Time
mokg X kg X 1965 cmday X 1mg/cm2 X (unidess) X 26 eventayr X Gyears X x 1 -
(I T 55 kg 25550 days b
Sediment Conversion Skin Swiace  Adherence Absorption  Exposure  Exposure Body Averaging Chwonic Daily Siope RISK = =
Chemicals Concenvalion Factor Aea Factor Factor Frequency _ Duralion Waeight Time __inake (CDY}  Facke (SF) {COI'SF) T
Arocior 1248 1.804E400  -1.0E-08 1085 1 008 26 [} 55 25550 2.4E-00 1.7€+.00 1 9E-07
Asacior 1254 1 00E+01 1.0E-08 1985 1 008 20 [} 1] 25550 1 3E-07 71.7E+00 1 0E-06
Arocior 1260 3.80E4+00 1.0E-08 1908 1 0.068 26 a 53 25530 $ 0E-08 7.7€+00 3 0€E-07
TOTALRISK « 1 6E-08
[}
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(%1 TABLE 42
S00C 1P XLS
SEDIMENT DERMAL CONTACT PATHWAY
CHEMSOL, INC. SITE - PRESENT-USE SCENARIO

BISKS TO AREA RESIDENTS/TRESPASSERS - STREAM 18 AND DRANAGE DITCH

B
Pt
ot

i

NONCARCINOGENS - REASONABLE MAXIMUM CASE SEDIMENT DERMAL CONTACT EXPOSURE: Chidren (12-17 yeers )

Civonkc Daily inlake= Sediment X Conversion ¥ Skin Surtace X Adherence X Absorpion X Exposure X Exposure X 1 x
{mg/hg-day) Concenuation Factor Ares Factor Facor Frequency Duwation Body Weight Mm Time
mog/Ag X 1kg » 1985 cm2/day X 1 mg/cm2 X (unitiess) X 26 eveniays X Syears X 1 x 1 :7:
08000008 » 55 hg 2190 deys L3
Sediment Conversion Skin Swrlace  Adherence Absorplion  Exposwe  Exposure Body Amqing Chronic Dally Relerence HQ-
Chemicals Concenualion Facior Aroa Factos Factor T alion We intabe {CDI)  Doee [(RID) cowmID

PCBs do nol cusrently have esiablished noncarcinogenic loxicily values. No other selecied chemicals of poleniial concern have esiablished dermal absorplion (aciors.

Page ¢ ) )



TABLE 43
SOOCRES XLS

SEDIMENT DERMAL CONTACT PATHWAY
CHEMSOL, INC_ SITE - FUTURE-USE SCENARIO

BAISKS TO AESIDENTS - STREAM 18 AND DRAINAGE QITCH

CARCINOGENS - REASOMABLE MAXIMUM CASE SEDIMENT DERMAL CONTACT EXPOSURE: Children (1217 yours)

.

Chuonic Daily intake« Sediment X Conversion » Skin Surtace X Adherence X Absorpiion X Exposure X Exposure X 1 x f‘
(mp/hg-day) Concentsation Facks Area Factor Facior Flequency Dwation Body Weight Anughg Tierw
mokg  X__ ikg X 1985 cm2/day X 1mgicm2 X (uniess) X 28 eventayr X Gyears X 1 1 1 T
TIIITIIT] 58 hg 25550 days i
Sediment Conversion Skin Surlace  Adherence Absorplion  Exposwre  Exposure Body Averaging Chwonic Daily Siope RISK «
Chemicals Concentralion Facior Aroa Factor Factor Frequency  Dwation Weight Time Factor (S cOi's
Aocior 1248 1.84E+00 1.0€-08 198S 1 006 26 8 E-1) 25550 2.4E-08 1.7€+00 1.9€-07
Aroclor 1254 1.00E+01 1.0E-08 1985 1 0068 26 6 L1 25550 1.3E-07 7.7€.+00 1.0E-06
Asocior 1260 3.00€+00 1.0E-08 1905 | 0086 26 6 ss 25550 $.0€-08 71.7E.00 3 9E-07
TOTALRISK = 16E-08

NONCARCINOGENS - REASONABLE MAXIMUM CASE SEDIMENT DERMAL CONTACT EXPOSURE: Children (12-17 yeers)

Chvonic Daily inlakg= Sediment X Conversion 3 Skin Suriace X Adherence X Absorption X Exposwe X Exposure X 1 x
(mg/Mg-day) Concenkalion Facior Ares Factor Factor Frequency  Durshon Boo, W Aww Tore
mg/g __1hg > 1965 cm/day X I mg/cm2 X (urwiless) X 28 eventa/yr X Oy-n X _ Y. v
ssusesses S5 g 2180 deys
Sediment Conversion  Skn Surtace  Adherence Absorption Exposwe  Exposure Body Averaging Chronc Dasly  Relerence
Chemicals Concenuaton Factor L) Factor  Facwe  Frequency _

_Durpson = Weght == Tyme __m&m__mam__gmm
PCBs do nol cawrently have established noncarcinogenic loxicaly values No other 3elecied chemicals of polenial concern have sstabished demmel sbearpsion lactons
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APPENDIX P

CENTRAL TENDENCY CALCULATIONS

UM

waal



CENTRAL T: NDEpy-- - "\LCUlATlON
SURFACE SOIL | VPATHWAY

CHEMSQ. INC SITE . “os .c-USE SCENARO
{
intake.

Chrome p - ngeston Conversion x Fracson x Xposure x Exposure x 1 x_
(mg/g day) Concenvation Ingested requen 0N Body Weight Averaging Time
mo/g X 100 my/day X - _Yhg x ! X 350 days/year X 6 years X\\l X !
1000000 mg (unitless) 15 kg 2190 dayg
Sod Ingestion Conversion Fraction Exposureg Exposure Body Averaging Chvonic Daily Relerence HQ=

Ch_omncals_ o Concentration Rate _ Fackor Ingested erng Ovration Weight Time M(CDQ Dose (RID) CORD

Arsanyc 2 94E.00 100 1 0E-06 ! 350 days/year 6 15 2190 1.9E.05 J.0E-04 6 3€E.02

Berylhum 8 10E.01 100 1 0E.06 ! 350 daysyear 6 15 2190 52€-0¢ 5.0E-03 1.0E-03

Manganese 4 81€,02 100 1 0€ .06 1 350 daysxyear 6 15 2190 3.1E-03 SOE-03 4 1E-01

Mercuvy 7 30€-01 100 1 0€.06 1 350 days/yeer 6 15 2190 4 7E-06 J0E-0¢ 1.6€-02

Siver 1 4SE,.01 100 1 0E.06 1 350 days/roer 6 15 2190 9 3€-05 5.0€E-03 19€-02

Vanadium J41E.09 100 1 0€-08 ! 350 days/yeer [ 1S 2190 2.2E-04 7.0E-03 3.1E-02
HAZARD INDEX = 74 01

|
™

Page 1



mws | TABLE 2(
SSINFES). -5
CENTRAL TENDENCY CALCULATION
SURFACE SOIL INGESTION PATHWAY
CHEMSOL, INC SITE - FUTURE-USE SCENARIO
BISKS TO RESIDENTS INLOT 18

CARCINOGENS - REASONABLE MAXMMUM CASE SURFACE SOIL INGESTION EXPOSURE: Chiidren (0 - 8 years)

Chronic Daily Intake= Soi X Ingestion X Conversion X Fracion X Exposure X Exposure X 1 X 1
(mg/kg-day) Concentration Rate Factor Ingested Frequency Durstion  Body Weight  Averaging Time

mg/kg X 100 mg/day X thg X 1 X 350 days/year X 6years X 1 X 1

1000000 mg  (unitiess) 15 kg 25550 days
Soi ingestion Conversion - Fraction Exposure Exposure Body Averaging Chronic Daily Siope RISK =

‘Chemicals Concantration Rae Factor Ingested Fraquency Duration Waeight Twme Intake (COY Facwor (SF)  (COV*SF)
Aldnn 1.78E.00 100 1 0E-06 1 350 days/year 6 t5 25550 9.8E-07 1.7E+01 1.7E-05
Dreldnn 4 10E-01 100 1 OE-06 1 350 deys/year 6 15 25550 2 2E-07 1.6E+01 J 6E-06
Aroclor 1248 J17E.01 100 1 0E-06 1 350 days/year 6 15 25550 1.7E-05 71.7€E+00 1 3E-04
Aroclor 1254 1 57E+01 100 1.0E-06 ! 350 days/year 6 15 25550 8.6E-06 7.7E400 6 6E-05
Arocior 1260 3 98E.01 100 1 0E-06 1 350 days/year 6 ts5 25550 2.2E-05 1.7E+00 1 7€E-04
Arsenic 3 69E+00 100 1. 0E-06 1 350 days/year 6 15 25550 2.0E-06 1.75E+00 J3.5€-06

TOTALRISK = 3.9E-04

TG D

"
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3185 TAB( (
S.“»l( cas
' CENTRAL TENDENCY CALCULATION
SURFACE SOIL INGESTION PATHWAY
CHEMSOL, INC SITE - FUTURE USE SCENARIO

NONCARCINOGENS - REASONABLE MAXMUM CASE SURFACE SOIL INGESTION EXPOSURE: Children (0-6 years)

LT

s
LI

P

Chronic Daily Intake= Sod X Ingestion X Conversion X Fracson X Exposwe X Exposure X X 1
(mg/kg-day) Concentration Raw Factor ingesied Frequency Ouration  Body Weight  Averaging Time
mg/kg X 100 mg/dey X Thg X 1 X 350 days/year X Gyears X 1 X 1
1000000 mg  (unitess) 15 kg 21980 days
Sod © ingestion Conversion Fracton Exposure Exposure Body Averaging Civonic Dally  Relerence
_Chemicals Concentration Rate Factor __ingesied Frequency Duration Weight Time intake (CD))  Dose (RID)
Aldnn 1 76E+00 100 1.0E-08 1 350 days/year (] 15 2190 1.1E-08 3.0E-05
Dreidnin 4 10£-01 100 1.0E-06 1 350 days/year 6 15 2190 2.6E-06 5.0E-05
Antimony 8 26E+00 100 10E-06 t 350 daysiyear 6 15 2190 5.3E-05 4.0E-04
Arsenic J 69E+00 100 10E-06 1 350 days/year 6 15 2190 2.4E-05 3.0E-04
Cadmwum J 43E+00 100 1.0E-06 1 350 days/year 8 15 2190 2.2E-05 1.0E-03
Chromium Vi 1.32E+01 100 1.0€-06 1 350 days/year 6 15 2190 8.4E-05 5.0E-03
Manganese 1.20E+03 100 1.0E-06 1 350 days/year 6 15 2190 7.7€-03 $.0E-03
Mercury 2.15E.+00 100 1.0E-06 1 350 days/year 6 15 2190 1.4E-05 3.0E-04
Thalkum 4 80E-01 100 1.0E-06 1 350 days/year 8 15 2190 3.1E-08 8.0E-05
Vanadium 7.06E.+01 100 1.0£-06 1 350 days/year 6 15 2190 4.5E-04 7.0E-03

HQ-
COVRID

3.8E-01
$.2€-02
1.3E-01
7.9€-02
2.2E-02
1.7E-02
1.5E+00
4.6E-02
38E-02
8.4E-02

HAZARD INDEX = 2 4E .00
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M08 R |
SRR . LS
CENTRAL TENDENCY CALCULATION
SURFACE SOIL INHALATION PATHWAY
CHEMSOL, INC. SITE - FUTURE-USE SCENARIO
RISKS TO AESIDENTS INSIDE AND QUTSIDE RESIDENCE) INLOT 18

NONCARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INHALATION EXPOSURE - Children (0-8 yeers)

Chwonic Daily inlake« Sol X Soil X Resp. X inhalation X Exposwre X Exposure X Exposure X Conv. X X

1
{mg/kg -day) Concen. Concen. Fraction -Rate Time Frequency  Dwation Facior Body Wi

1
Avging Time

mghg X R8S888Ee8 X (unifess) X 083 mdAr X 12hrwday X 350deys/yr X Byears X__ thkg X__t X 1
1000000 mg 15kg 2190 days

Susp.
Soit Soi Resp. inhaleson Exposure Exposure  Exposure Conv. Body Averaging Clwonic Dally Reference HQ-
Chemuca Concen. Concen. Fraction Rate Time Frequency Duration Facior Weight Time intakg (CDY)  Dose (RID) CDWRID
Manganese anesene soasnsens 1 083 12 350 days/yr [} 1 OE-06 15 2190 4 3E-08 1.4E-05 3.0E-01
Mercury asneans assesanens 1 08 12 350 days/yr [} 1.0€-06 15 2190 1.5€-08 8.6E-05 1.7€-04

G

HAZARD NDEX = 3.0E-01



12008 ( TABLE(
SSSB IN+w ot UL IACTC.XLS
CENTRAL TENDENCY CALCULATION
SURFACE/SUBSURFACE SOIL INGESTION PATHWAY
CHEMSOL, INC SITE - FUTURE-USE SCENARIO
BISKS TO RESIDENTS - EFFLUENT DISCHARGE LINE

NONCARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Children (0-8 years)

Chwonic Dasly Intake= Soi X Ingestion X Conversion X Fracton X Exposure X Exposure X 1 X 1
(mg/kg day) Concentration Rawe Factor Ingested Frequency Dwation  Body Weight  Averaging Time
mg/kg X 100 mgyday X thg X 1 X 350 daysiyesr X G years X 1 X 1
1000000 mg  (unitiess) 15 kg 2190 days
Soi ingestion Conversion Fraction Exposure Exposure Body Averaging Chionic Daily  Reference HQ=
_Chemicals Concentration Rate Factor ingested _ Frequency Duration Weight Time Intake (CDI) Dose (RID) CDVRID
Arsenic J3.10E+00 100 1.0E-06 ] 350 days/year 6 15 2190 2.0E-05 3.0E-04 6.6E-02
Banum 2. 14E+02 100 1 OE-06 1 350 days/year 6 15 2190 1 4E-03 7.0E-02 2.0E-02
Berylhum 1.83E+00 100 1.0E-06 1 350 days/year 6 15 2190 1.2E-05 6.0E-03 2.3E-03
Manganese 1.23E+03 100 1.0E-06 1 350 days/yoar 6 15 2190 7.9E-03 5.0£-03 1.6E+00
Mercury 1.59E+00 100 1.0E-06 1 350 days/year 6 15 2190 1.0E-05 3.0E-04 3.4E-02
Thalhum 1 66E+00 100 1.0E-06 1 350 days/year 8 15 2190 1.1E-05 8.0E-05 1.3E-01
Vanadium 4 11E.0 100 1.0E-08 1 350 days/yesr 8 15 2190 2.6E-04 7.0E-03 3.8E-02
Zinc 4.10E+02 100 1.0E-06 1 350 deys/yoar 6 15 2190 2.6E-03 3.0E-01 8.7€E-03

HAZARD INDEX = 1.9E+00

'
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NONCARCINOGENS - REASONABLE MAXMMUA CASE SURFACE SO INHALATION EXPOSURE

-

: CENTRAL TENDENCY CALCULATION
SURFACE/SUBSURFACE SOL INHALATION PATHWAY
URE-USE SCENARIO

NI DN

D A DENT ND OUITSIDE R DN s ;
- Childten (08 years)

[l

Chronic Daily inlahe~ Sod X Sol X Resp X inhelston X Exposwe X Exposure X Exposure X Conv. X 1 X 1
(mg/Ng day) Concen Concen. Fracton Rate Time Frequency Duration Factor Body Wi Avging Time
mgAg X S8RESSERS X (unitess) X 083 mMAw X 12 hwwday X 350 deya’yr X G years X 1kg X 1 X 1
1000000 mg 15 kg 2100 days
Susp
Sol Sod Resp Inhalstion Exposure Exposure  Exposure Conv. Body Averaging Chronic Dally Relerence HQ=
_Chemicals Concen. Concen. Fracton Rate Time Frequency Duration Factor Weight Time intake (COf) Dose (RID) CDVRID
Manganese sssame 6 SE-00 1 08l 12 350 days/yv (] 1.0E-06 15 2190 $.1E-06 1.4E-05 3.7€-01
Mercury (LI 1] 6.5E-03 1 00 12 350 days/yv ] 1.0E-06 15 2190 7.0E-09 8.6E-05 8.1E-08
HAZARD INDEX « 3.7E-01
5

LVt
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CENTRAL TENDENCY CALCULATIONS
GROUND WATER INGESTION PATHWAY
CHEMSOL. INC SITE - FUTURE- USE SCENARIO

BISKS 1O RESIDENTS (SITE-WIDE)
CARCINOGENS - REASONABLE MAXMUM CASE GROUND WATER INGESTION EXPOSURE: Adults
Chronic Dasly intahe = Water X Ingesbon X Exposwe X Exposure X 1 X 1
(mg/kg-day) Concenwation Rate Frequency Dwavon Body Weight Averaging Time
mgA X t4ldey X 3I50daysiyear X Oyears X ! X 1
70 kg 25550 days
Water ingastion Exposwre Exposure Body Averaging Chtwonic Daily Slope Flsi(.
Chemicals Concenation Raw Frequency Dwration Weight Time Intake (CDI) Factor (SF) (COI*SF)
Benzene 207E+00 t4 350 deys/year 9 70 25550 51E-03 2.9E-02 1 5€E-04
Carbon Tevachioride 3 43E+00 14 350 deys/year 9 70 25550 8 5E-03 1.3E-01 1.1E-03
Chiorotorm 1 28E 401 14 350 days/year ] 70 25550 3 2E-02 6.1E-03 19E-04
1.2-Drchiorosthane 1 49E+00 14 350 days/year 9 70 25550 3 7E-03 9 1E-02 33E-04
1.1-Oxchiotoethene 1 00E-01 14 350 days/yoar ] 70 25550 2 5€-04 6 0E-01 1.5€-04
Trnchiorosthene 1 S3E+01 14 350 days/year 9 70 25550 3 B6E-02 1.1E-02 4 2E-04
Vinyl Chionde 3 10E-01 14 350 days/year 9 70 25550 7 6E-04 1 9E+00 15€-03
Bis(2-chioroethyl)ether 2 00E-02 14 350 days/yees 9 70 25550 4 9E-05 t 1E+00 5 4E-05
TOTALRISK = 3 8E-03
CARCINOGENS - REASONABLE MAXWMUM CASE GROUND WATER INGESTION EXPOSURE: Children (0-8 years)
Chionic Dady intake« Water X Ingeshon X Exposwe X Exposwe X 1 X 1
{mp/kg-day) Concenwation Rate Frequency Duraton Body Weight Averaging Time
mgA X O07Wday X 350daysiyear X 6Gyears X 1 X 1
1S kg 25550 days
Water Ingestion Exposwe Exposure Body Averaging Chronic Daily Slope RISK =
Chemicals Concentation Rate Frequency Duration Woeight Time intake (CDY) Factor (SF) (CDI"SF)
Benzene 2 07E+00 0.7 350 6 | 15 25550 7.9€-03 2.9E-02 2.3E-04
Carbon Tewachionide 3.43€+00 0.7 3s0 6 15 25550 1.3E-02 1.3E-01 1.7€-03
Chlorolorm 1.28E+01 0.7 350 6 15 25550 4.9E-02 6.1E-03 3.0E-04
1,2-Dichloroethane 1.49E+00 07 350 6 15 25550 5.7E-03 9.1E-02 52€E-04
1.1-Dichlorosthene 1.00E-01 0.7 350 6 15 25550 3.8E-04 6.0E-01 2.3E-04
Trichioroethene 1.53E+01 0.7 350 6 15 25550 5.9E-02 1.1E-02 6.5E-04
Vinyl Chioride 3.10€-01 0.7 3s0 6 15 25550 12€03 1.9€4+00 23E-03
Bis(2-chloroethyl)ether 2.00E-02 0.7 350 6 15 25550 71.7€E-05 1.1E+00 8.4E-05
TOTALRISK = 6.0E-03
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CENTRAL TENDENCY CALCULATIONS
GROUND WATER INGESTION PATHWAY
CHEMSOL, INC SITE - FUTURE- USE SCENARIO

BISKS TO RESIDENTS (SITE-WIDE)
NONCARCINOGENS - REASONABLE MAXIMUM CASE GROUND WATER INGESTION EXPOSURE: Adults

Chromic Daily intake= Water X Ingestion X Exposwe X Exposwe X . X
(mo/kg-day) Concenwation Ratwe Frequency Duration Body Weight Averaging Time

mgA X t4Wdey X 3S0daysiyear X Oyears X 1 X 1

70 kg 3285 days

Water Ingestion Exposure Exposure Body Averaging Clwonic Daily Reference HQO=
Chemicals Concentation Ratwe Frequency Duration Weight Time Intaks (CDI) Dose (RID) CDIRID
Acetlone 109E.401 14 350 9 70 3285 2.1E-01 1.0E-01 21E+00
Carbon Tewachionde 3 43E.00 14 350 9 70 3285 6.6E-02 7.0E-04 9 4E+01
Chloroform 1 28E.+0) 1.4 350 9 70 3285 2.5E-01 1.0E-02 2.5E.+01
1.1-Dichioroethene 1t 00E-O1t 14 350 9 70 3285 1.9€-03 9.0E-03 2 1E-01
1.2-Dxchioroethene (Total) 2 02€.01 14 350 9 70 3285 3.9E-0t 9.0E-03 4.3E+01
Tnchloroethene 153E+01 14 350 9 70 3285 2.9E-01 6.0E-03 4 9E+01t
Manganese 737€.+00 14 350 9 70 3285 1.4E-01 5.0E-03 2 8E+01

HAZARD INDEX « 2 4E+02
NONCARCINOGENS - REASONABLE MAXIMUM CASE GROUND WATER INGESTION EXPOSURE: Chiidren (0-6 years)

Chronic Daily Intake= Water X Ingestion X Exposwe X Exposwe X 1 X 1
(mg/kg-day) Concentation Rawe Frequency Duration Body Waeight Averaging Time

mgA X 07Vday X 350daysiyear X 6years X 1 X 1

15 kg 2190 days

Water ingestion Exposure Exposure Body Averaging Ctwonic Daily Relerence HQ=
Chemicals Concentation Rate Frequency Duration Woeight Time intake (CDI) Dose (RID) CDIRID
Acetone 1.09E+01 07 350 6 15 2190 4.9E-01 1.0E-01 4 9E+00
Carbon Tewachioride 3.43E.+00 0.7 350 6 15 2190 1.5€-01 7.0E-04 2.2E+02
Chiorolorm 1.28E+01 0.7 350 6 15 2190 6.7€E-01 1.0E-02 5.7€E+01
1,1-Dichloroethene 1.00E-01 0.7 350 6 15 2190 4.5E-03 9.0E-03 $.0E-01
1,2-Dichioroethene (Total) 2.02E.+01 0.7 350 6 15 2190 9.0E-01 9.0E-03 1.0E+02
Trichloroethene 1.53E+01 0.7 350 6 15 2190 6.9€-01 6.0E-03 1.1E4+02
Manganese 7.37€+00 0.7 350 6 15 2190 3.3E-01 5.0E-03 6.6E+01

HAZARD INDEX = 56E+02
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CENTRAL TENDENCY CALCULATIONS
GROUND WATER INHALATION PATHWAY (SHOWER MODEL)
CHEMSOL, INC SITE - FUTURE-USE SCENARIO

BISKS TO RESIDENTS (SITE-WIDE)

C(a) = Concentration of contaminant in air (mg/m3)
C{aMAX) = Maxamum conceniration of contarrwnant n air (Mg/m3)
11 « Time of shower (hr)

2 = Time after shower (hr)
Equstion:

Cis) » IClaMAXy2 x 1} + [C(aMAX) x 12} I (1+12)

(mg/m3) {mg/m3) tv) {mg/m3) L) ()
Chemicals.
Benzene 1 6E.01 9.7E+00 02 1 9E +01 03 05§
Carbon Tewachlornde 2 6E401 1 6E+01 02 3 2E+01 03 05
Chlorotorm 9.6E+01 68.0E+01 02 1 2E+02 03 05
1,2-Dichioroethane 1.1E+01 7.0E+00 02 1.4E+01 03 05§
1.1-Dichloroethene 7.5£-01 4.7E-01 02 9 4E-01 03 05
Trichloroethene 1.1E+02 7.2E+01 02 1.4E +02 03 05
Vinyl Chionde 2.3E+00 1.5€ +00 02 2.9E+00 03 05

C{aMAX) = Maximum air concaniration in bathroom (mg/m3)

C(w) « Water concentration (mg/)

t = Fraction volatlizod (unitess)

F(w) = Water flow raie (V)

V(a) = Bathroom volume (m3)
Equalion:

C(sMAX) = [Clw) X | X Flw) X t1}) / V(a)

(mg/m3) (moh) {unitless) {vw) ) (m3)
Chemicals.
Benzene 1.9E+01 2.07E+00 0.75 750 02 12
Carbon Tetachloride 3.2E+01 3.43E+00 0.75 750 0.2 12
Chlorolorm 1.2E+02 1.28E+01 0.75 750 0.2 12
1,2-Dichioroethane 1.4E+01 1.49E4+0C 0.75 750 0.2 12
1.1-Dichloroethene 9 4E-01 1.00€-01 0.75 750 0.2 12

i Trichloroethene 1.4E+02 1.53E+01 0.75 750 0.2 12
=z Viny| Chioride 2.9€E+00 3.10E-01 0.75 750 0.2 12

Y
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CENTRAL TENDENCY CALCULATIONS
GROUND WATER INHALATION PATHWAY (SHOWER MODEL)

CHEMSOL, INC. SITE - FUTURE-USE SCENARIO

BISKS TO RESIDENTS (SITE-WIDE)
CARCINOGENS - REASONABLE MAXIMUM CASE GROUND WATER INHALATION EXPOSURE: Adults

Chronc Daily Intake= A X inhalation X Exposure X Exposure X Exposure X 1 X 1
(mg/kg day) Concentration Rate Tme Frequency Duration Body Weight  Averaging Time

mg/m3 X 06 mir X 012 tws/day X 175 days/year X SOyears X 1 X 1

70 kg 25550 days
A inhalation Exposure Exposure Exposure Body Averaging  Chronic Daily Slope RISK =

_Chemicals Concentration Rate Tume Frequency Duration Woeight Time intake (CDI)  Factor (SF) {CDV*SF)
Benzene 1.6E+01 06 012 175 days/year 9 10 25550 1.0E-03 2.9E-02 29E-05
Carbon Tetrachioride 2 6E+01 06 012 175 days/year 9 70 25550 16E-03 5.3E-02 8.7E-05
Chlorolorm 9. 6E+01 06 012 175 days/year 9 70 25550 6 1E-03 8.1E-02 4.9E-04
1,2-Dichloroethane 1. 1E +01 086 012 175 days/yeer 9 70 25550 7.0E-04 9.1E-02 6 3E-05
1.1-Dichloroethene 7.5E-01 06 0.1 175 days/yenr 9 70 25550 4.8E-05 1.8E-01 8.6E-06
Tnchloroethene 1.1E+02 06 012 175 days/year 9 70 25550 7.0E-03 6.0E-03 4.2E-05
Vinyl Chionde 2.3E+00 06 0.12 175 days/yoar 9 70 25550 1.5E-04 3.0E-01 4 4E-05

(RIS

200

Page 2
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CENTRAL TENDENGY CALCULATION
A

ND w, STION PATHWAY
CHEMSOL, INC g4 JRE-USE SCENARIO
x....-«ocsns - REASONABLE MAXIMUNM CASE GROUND WATER INGESTION EXPOSURE. Adulte
Chronic Dadly inmke. Water X Ingestion x Exposwe x Exposwe x 1 X L
(Mg/kg-day) Concentrasion Pan Frequency Ouraton Body Weight Averaging Time
mgh X 0Svdey x 2sod-yvye. X 25 yoars X 1 X !
70 kg 25550 days
Water Ingestion Exposure Exposure Body Averaging Chronic Daily Slope RISK »
_Chemicaly Concentration Raw — _ Frequenc: Durason Weight Time Intake (CD) Facwor (SF; CDI*SF
Benzene 2.07E4,00 0.5 Vday 250 25 70 25550 3.6E-03 2.9E-02 1.0E-04
Carbon Totlchloricb 3 43E.00 0S vday 250 25 70 25550 6.0E-03 1.3€-01 7.8E-04
Chiorotorm 1.28€401 0.5 vday 250 25 70 25550 2.2E-02 6.1E-03 1.4E-04
l.2-Dichloroolham 1.49€ 400 0s Vday 250 25 70 25550 2.6€E-03 9.1E-02 2. 4E-04
!, l~D|CMorooth0no 1.00€-01 0.5 Vday 250 25 70 25550 1.7E-04 6.0E-01 1.0E-04
Tnchlovoothono 1.53E+01 0s Vday 250 25 70 25550 2 7€-02 1.1E.02 2.9€-04
Vinyl Chioride 3.10€-01 0s Vdey 250 25 70 25550 54E-04 1.9€400 1.0E-03
Bu(2-chbroohyl)olhw 2.00E-02 0s Vday 250 25 70 25550 3.5€.05 1.1€+00 3.8€-05
' TOTAL RisK . 2.7€-03
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296 TABLE
GW.IN-SWCTC XL8
- CENTRAL TENDENCY CALCULATION
GROUND WATER INGESTION PATHWAY
CHEMSOL, INC SITE - FUTURE -USE SCENARIO
BISKS TO SITE WORKERSYEMPLOYEES (SITE-WIDE)

NONCARCINOGENS - REASONABLE MAXIMUM CASE GROUND WATER INGESTION EXPOSURE: Adults

Chwonic Daily intakes Water X Ingestion X Exposuwre X Exposwre X 1 X 1
(mg/g-day) Concenwaton Ram Frequenc, Durason Body Weight Averaging Time

moA X OSVdey X 250daysiyow X 25years X 1 X 1

70 kg 9125 days

Water Ingeston Exposwre Exposwre Body Averaging Chvonic Daily Reference HQ=
Chemicals Concentraton Raw Frequency Duration Weight Twne lntaka (CDI) Dose (RID) CDWRID
Acetone 1 09€ +01 0 S Vdey 250 25 70 9125 5 3E-02 1.0E-01 §.3E-01
Carbon Tewachioride 3 43E+00 0 5 vday 250 25 10 8125 1 7E-02 70E-04 2.4E.+0V
Chioroform 1 28E+01 0 S Vdey 250 25 70 8125 6 3€-02 1.0E-02 6.3E+00
1.1-Dichloroethens 1 00E -0 05 Vday 250 25 70 9125 4 9E-04 9 0E-03 5 4E-02
1.2-Dichioroethene (Total) 2 02E+0! 05 Vdey 250 25 70 9125 9 9E-02 9.0E-03 t.1E+O1
Trchloroethens 1 53E+01 05 vday 250 25 70 9125 7 5E-02 6.0E-03 1.2€+01
Manganess 7 37E.+00 05 Vdey 250 25 70 9125 3 6E-02 5.0E-03 7.2E+00

HAZARD INDEX = 6.2E+01
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Revised 8/93

FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES
IN NEW JERSEY

An ENDANGERED SPECIES is any species that is in danger of extinction
throughout all or a significant portion of its range.

A THREATENED SPECIES is any species that is likely to become an endangered
species within the foreseeable future throughout all or a significant portion
of its range.

FISHES
Sturgeon, shortnose* Acipenser brevirostrum E
REPTILES
Turtle, Atl. Ridley* Lepidochelys kempii E
Turtle, green¥ Chelonia mydas T
Turtle, hawksbill* Eretmochelys imbricata E
Turtle, leatherback* Dermochelys coriacea E
Turtle, loggerhead* Caretta caretta T
BIRDS
Eagle, bald Haliaeetus leucocephalus E
Falcon, Am. peregrine Falco peregrinus anatum E
Falcon, Arctic peregrine Falco peregrinus tundrius T
Plover, piping Charadrius melodus T
Tern, roseate Sterna dougalli: dougaliii c
MAMMALS
Bat, Indiana Myotis sodalis E
Cougar, eastern Felis concolor couguar E+
Whale, bluex Balaenoptera musculus E
Whale, finback* Balaenoptera physalus E
Whale, humpback* Megaptera novaeangliae E
Whale, right* Balaena glacialis E
Whale, sei* Balaenoptera borealis E
Whale, sperm* Physeter catodon E
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INVERTEBRATES

Dwarf wedge mussel

Beetle, northeastern beach tiger
Butterfly, Mitchell satyr
American burying beetle

Pogonia, small whorled

Swamp pink

Orchid, eastern prairie fringed
Knieskern'’s beaked-rush
American chaffseed

Joint-vetch, sensitive

Pigweed, sea-beach

STATUS:

endangered species
threatened species
presumed extirpated
proposed endangered
proposed threatened

o o
Hm+ Hm

Alasmidonta heterodon

Cicindela dorsalis dorsalis

Neonymoha m. mitchelliij

Nicrophorus americanus

PLANTS

Isotria medeoloides
Helonias bullata
Platanthera leucophaea
Rhynchospora knieskernii
Schwalbea americana
Aeschvnomene virginica
Amaranthus pumilus

* Except for sea turtle nesting habitat, principal responsibility for
these species is vested with the National Marine Fisheries Service.

Note: for a complete listing of Endangered and Threatened Wildlife and
Plants refer to 50 CFR 17.11 and 17.12, July 15, 1991)

CH
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Revised 12/93

CANDIDATE SPECIES IN NEW JERSEY

CANDIDATE SPECIES in categories 1 and 2 are species that appear to warrant
consideration for addition to the List of Endangered and Threatened Wildlife
and Plants. Although these species receive no substantive or procedural
protection under the Endangered Species Act, the Service encourages federal
agencies and other planners to give consideration to these species in the
environmental planning process.

Species Category
VERTEBRATES
Turtle, bog Clemmvs muhlenbergii 2
Terrapin, northern diamondback Malaclemys terrapin terrapin 2
Snake, northern pine Pituophis melanoleucus melanoleucus 2
Duck, harlequin Histrionicus histrionicus 2
Rail, Black Laterallus jamaicensis 2
Shrike, migrant loggerhead Lanius ludovicianus migrans 2
Sparrow, Henslow's Ammodramus henslowii 2
Warbler, cerulean Dendroica cerulea 2
Bat, eastern small-footed Myotis subulatus leibii 2
Rabbit, New England cottontail Sylvilagus transitionalis 2
Shrew, long-tailed Sorex dispar 3C
Shrew, Tuckahoe masked Sorex cinereus nigriculus 2
Woodrat, eastern Neotoma floridana magister 2
INVERTEBRATES
Beetle, cobblestone tiger Cicindela marginipennis 2
Butterfly, regal fritillary Speyeria idalia 2%
Butterfly, tawny crescent Phyciodes batesi 2%
Dragonfly, banded bog skimmer Williamsonia lintneri 2
Cragonfly, :xtra-striped snaketail Ochiogomphus anomalus 2%
Moth, Albarufan dagger Acronicta albarufa 2
Moth, Buchholz'’s dart Agrotis buchholzi 2
Moth, Daecke'’s pyralid Crambus daeckeellus 2
Moth, Hebard’s noctuid Ervthroecia hebardji 2
Moth, Lemmer’'s pinnion Lithophane lemmeri 3ic
Moth, precious underwing Catocala pretiosa 2
Moth, Carter'’s noctuid Spartiniphaga carterae 2
Moth, anncinted sallow noctuid Pyreferra ceromatica 2%
Moth, buck Hemileuca sp. 2
Skipper, Eastern beardgrass Atrytone arogos Arogos 2
Skipper, grizzled Pyrgus wyandot 2*
Skipper, rare Problema bulenta 2
Mussel, brook floater Alasmidonta varicosa 2
Mussel, green floater Lasmigona subviridis g

Mussel, yellow lamp

Lampsilis cariosa

i
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PLANTS

Lakecress Armoracia lacustris 3c
Bur-marigold Bidens bidentoides var. bidentoides 2

Sedge, variable Carex polymorpha 2

Sedge, Schweinitz’s Carex schweinitzii 2

Spring beauty Claytonia virginica var. hammondiae 2

Tick-trefoil, ground-spreading Desmodium humifusum 2

Boneset, pine barrens Eupatorium resinosum 2

Spurge, Darlington’s Euphorbia purpurea 2

Everlasting, clammy Gnaphalium macounii 3B
St. Johnswort, Barton's Hypericum adpressum 2

Butternut Juglans cinerea 2

Rush, New Jersey Juncus caesariensis 2

Blazingstar Liatris borealis 2

Spicebush lindera subcoriacea 2

Lobelia, Boykin’s Lobeliaz bovkinii 2

Micranthemum, Nuttall’'s Micranthemum micranthemoides 2%
Bog asphodel Narthecium americanum 1

Panic grass, Hirst’s Panicum hirstii 2

Pondweed, algae-like Potamogeton confervoides 2

Plum, Alleghany Prunus alleghaniensis 2

Meadowbeauty, awned Rhexia aristosa 2

Bulrush, Long’s Scirpus longii 2

Morning-glory, Pickering's Stylisma pickeringii 2

Sea blite Suaeda rolandii 2

Verbena Verbena riparia 2%
STATUS :

is

c

Note:

Taxa for which the Service currently has substantial information to support the appropriateness of
proposing t2> list the specles as threatened or endangered. Development and publication of proposed
rules on these species i3 anticipated.

Taxa f57 which information now in possession of the Sezrvice indicates thal proposing to list the
species as threatened or endangered 1s possidbly appropriate, but for which conclusive data are not

avatladble to support propossd rules at this time.

Names that, on the basis of curresr® taxonomic undecstanding, do rot reapresent distinct taxa meeting

Lo Alite ZeZ.nii.un ol "spacies.”  Such suppesed tat. cou.d be Ceevaluatea in tne futuse on the

Basis of new information.

Taxs thet have proven ¢to bs mors abundant than previously believed and/or those that are not subject
to any identifiable threat. If further research o: changes in habitat indicate a significant declin
in any of these taxa, they may be reevaluated for possible inclusion in categories 1 or 2.

Proposed Endangered species
Proposed Threatened species
indicates those specles whose continued existence is in doubt.

indicates those species for which occurrence in New Jersey is questionable.

-~

for complete listings of taxa under review, refer to Federal Register Vol. 56, No. 225, Nov. 21, 1991

(Antmal) and Vol. 58, No. 188, September 30, 1993 (Plants).
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

Ecological Services
927 North Main Street (Bldg. D1)
Pleasantville, New Jersey 08232

IN REPLY REFER TO:

ES-94/95 Tel: 609-646-9310
FAX: 609-646-0352

May 27, 1994

Ms. Nancy Zygmont

CDM Federal Programs Corporation
107-F Corporate Boulevard

South Plainfield, New Jersey 07080

Dear Ms. Zygmont:

This letter responds to your May 13, 1994 request to the U.S. Fish and
Wildlife Service (Service) for information on the presence of federally- llsted
endangered and threatened species within the vicinity of the Chemsol site, a
Natjional Priorities List site located in Piscataway Township, Middlesex
County, New Jersey.

Authority

This response is provided pursuant to the Endangered Species Act of 1973 (87
Stat. 884, as amended; 16 U.S.C. 1531 et seq.) to ensure the protection of
endangered and threatened species and 1s intended to assist your assessments,
investigations, and planning being conducted pursuant to Section 104(a) of the
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
(P.L. 96-510 94 Stat. 2767) as amended by the Superfund Amendments and
Reauthorization Act (42 U.S.C. 9601 et seq.). These comments do not represent
any position the U.S. Department of the Interior may adopt concerning possible
injury to natural resources under the Department’s trusteeship nor do they
relieve responsible parties from liabilities outlined under Section
107(a)(4)(C) of CERCLA.

Listed Species

Enclosed are current summaries of the federally-listed and candidate species
in New Jersey for your information. There are two known occurrences of the
federally-listed threatened plant, swamp pink (Helonias bullata), within eight
miles of the project site, including one within six and one-half miles. Swamp
pink typically occurs in forested wetlands, although occurrence in scrub /
shrub wetlands is known. Threats to swamp pink include direct loss of its
wetland habitat due to filling or draining, and indirect degradation of its
habitat due to sedimentation, erosion, disruption of groundwater hydrology,
and adverse impacts to water quality.
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In accordance with Section 7(a)(2) of the Endangered Species Act, an
assessment of potential direct, indirect, and cumulative impacts is required
for all federal actions that may affect listed species. The Service's
National Wetlands Inventory (NWI) map (Plainfield, New Jersey quadrangle)
indicates that palustrine forested wetlands occur within the Chemsol site.
Therefore, swamp pink could occur on forested wetlands within the project
site. If any such wetlands would be directly or indirectly affected by
project activities, the Service requests a vegetative survey of these affected
areas to determine the absence or presence of swamp pink. The results of the
survey, including the survey method used and the qualifications of the
surveyor, must be forwarded to this office for review to determine if further
consultation pursuant to Section 7 (a)(2) of the Endangered Species Act is
necessary.

Other than swamp pink and an occasional transient bald eagle (Haliaeetus
leucocephalus) or peregrine falcon (Falco peregrinus), no other federally-
listed or proposed threatened or endangered flora or fauna are known to occur
in the vicinity of the project site. '

Candidate Species

Candidate species are species under consideration by the Service for possible
inclusion on the List of Endangered and Threatened Wildlife and Plants.
Although these species receive no substantive or procedural protection under
the Endangered Species Act, the Service encourages federal agencies and other
planners to consider candidate species in the project planning process.

The State'’'s Natural Heritage Program (NHP) provides the most up-to-date
information for candidate species in New Jersey, as well as maintaining
information on State-listed species. The NHP may be contacted at the
following address: '

Mr. Thomas Breden

Natural Heritage Program
Division of Parks and Forestry
CN 404

Trenton, New Jersey 08625
(609/984-0097)

Should the NHP data search reveal the presence of any candidate species on the
site, the Service must be contacted to ensure that these species are not
adversely affected by project activities.

Further information on New Jersey's State-listed wildlife species may be
obtained from the following office:
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Mr. Larry Niles

Endangered and Nongame Species Program
Division of Fish, Game and Wildlife

CN 400

Trenton, New Jersey 08625
(609/292-9400)

Wetlands

As previously stated, the Service's NWI map (Plainfield, New Jersey
quadrangle) indicates that palustrine forested wetlands occur within the
proposed Chemsol site. Wetlands provide habitats for a variety of migratory
and resident species of fish and wildlife. Direct threats to wetlands include
draining and filling for development. The integrity of wetlands are also
vulnerable to indirect threats, such as increased sedimentation, decreased
water quality, and loss of adjacent upland buffer habitats to development.

The Service discourages activities in and affecting the Nation’'s wetlands that
would unnecessarily damage, degrade, or destroy the values associated with
them. The Service recommends that special consideration be given during
project planning to avoid any direct or indirect impacts on wetlands within
the Chemsol site.

Project activities in freshwater wetlands may require a State permit from the
New Jersey Department of Environmental Protection and Energy pursuant to the
Clean Water Act and the Freshwater Wetlands Protection Act (N.J.S.A. 13:9B-1
et seq.). Thus, if work is proposed in wetlands, the following office must be
contacted to determine State permit requirements:

Land Use Regulation Program

Department of Environmental Protection and Energy
CN 401

Trenton, New Jersey 08625-0401

(609/292-1235)

Information contained in this letter and additional information obtained from
the aforementioned sources represents the public interest for fish and
wildlife resources and should warrant full consideration in the project
planning process. The Service requests that no part of this letter be taken
out of context and if reproduced, the letter should appear in its entirety.

Please contact Eric Schrading of my staff if you have any questions or require
further assistance regarding federally-listed threatened or endangered
species.

Sincerely,

I

John C. Staples
Assistant Supervisor
Enclosures
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FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES
IN NEW JERSEY

Revised 8/93

An ENDANGERED SPECIES is any species that is in danger of extinction
throughout all or a significant portion of its range.

A THREATENED SPECIES is any species that is likely to become an endangered

species within the foreseeable future throughout all or a significant portion
of its range.

Sturgeon, shortnose*

Turtle,
Turtle,
Turtle,
Turtle,
Turtle,

Eagle,

Falcon,
Falcon,
Plover,
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Atl. Ridley=*
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Am. peregrine
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Cougar,
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humpback*
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Acipenser brevirostrum

REPTILES

Lepidochelys kempii
Chelonia mydas
Eretmochelys imbricata
Dermochelys coriacea
Caretta caretta

BIRDS

Haliaeetus leucocephalus
Falco peregrinus anatum

Falco peregrinus tundrius
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Myotis sodalis

Felis concolor couguar
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Megaptera novaeangliae
Balaena glacialis
Balaenoptera borealis
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Revised 12/93

CANDIDATE SPECIES IN NEW JERSEY

CANDIDATE SPECIES in categories 1 and 2 are species that appear to warrant
consideration for addition to the List of Endangered and Threatened Wildlife
and Plants. Although these species receive no substantive or procedural
protection under the Endangered Species Act, the Service encourages federal
agencies and other planners to give consideration to these species in the
environmental planning process.

Specles Category
VERTEBRATES
Turtle, bog Clemmys muhlenbergii 2
Terrapin, northern diamondback Malaclemys terrapin terrapin 2
Snake, northern pine Pituophis melanoleucus melanoleucus 2
Duck, harlequin Histrionicus histrionicus 2
Rail, Black Laterallus jamaicensis 2
Shrike, migrant loggerhead Lanius ludovicianus migrans 2
Sparrow, Henslow’s Ammodramus henslowii 2
Warbler, cerulean Dendroica cerulea 2
Bat, eastern small-footed Myotis subulatus leibii 2
Rabbit, New England cottontail Sylvilagus transitionalis 2
Shrew, long-tailed Sorex dispar 3C
Shrew, Tuckahoe masked Sorex cinereus nigriculus 2
Woodrat, eastern Neotoma floridana magister 2
INVERTEBRATES
Beetle, cobblestone tiger Cicindela marginipennis 2
Butterfly, regal fritillary Speveria idalia 2%
Butterfly, tawny crescent Phyciodes batesi 2%
Dragonfly, banded bog skimmer Williamsonia lintneri 2
Dragonfly, sxtra-striped snaketail Oohiogomphus anomalus 2%
Moth, Albarufan dagger Acronicta albarufa 2
Moth, Buchholz’s dart Agrotis buchholzi 2
Moth, Daecke’s pyralid Crambus daeckeellus 2
Moth, Hebard’s noctuid Erythroecia hebardi 2
Moth, Lemmer’s pinnion Lithophane lemmeri 3c
Moth, precious underwing Catocala pretiosa 2
Moth, Carter'’s noctuid Spartiniphaga carterae 2
Moth, annointed sallow noctuid Pyreferra ceromatica 2%
Moth, buck Hemileuca sp. 2
Skipper, Eastern beardgrass Atrytone arogos arogos 2
Skipper, grizzled Pyrgus wyandot 2%
Skipper, rare Problema bulenta 2
Mussel, brook floater Alasmidonta varicosa 2
Mussel, green floater Lasmigona subviridis 2
2

Mussel, yellow lamp

Lampsilis cariosa
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State of Nefw Jersey

DEPARTMENT OF ENVIRONMENTAL
PROTECTION AND ENERGY

Division of Parks and Forestry
CHRISTINE TODD WHITMAN Office of Natural Lands Management ROBERT C. SHINN, JR.

Governor CN 404 Commissioner

Trenton, NJ 08625-0404
Tel. #609-284-1339
Fax. #609-984-1427

June 13, 1994

Nancy Zygmont

CDM Federal Programs Corporation
107-F Corporate Boulevard

South Plainfield, NJ 07080

Re: Chemsol Site
Dear Ms. Zygmont:

Thank you for your data request regarding rare species information for the
above referenced project site in Piscataway Township, Middlesex County.

The Natural Heritage Data Base does not have any records for rare plants,
animals, or natural communities on the site. The attached list of rare species
is from records in the general vicinity of the project site (within approximately
2 miles). Additionally, enclosed is a list of rare species and natural
comrunities which have been documented from Middlesex County. If suitable
habitat is present at the project site, these species have potential to be
present. If you have questions concerning the wildlife records or wildlife
species mentioned in this response, we recommend you contact the Division of
Fish, Game and Wildlife, Endangered and Nongame Species Program.

In order to red flag the general locations of documented occurrences of rare
and endangered species and natural communities, we have prepared computer
generated Natural Heritage Index Maps. Enclosed please find these maps for the
Plainfield USGS quadrangle.

PLEASE SEE THE ATTACHED ‘'CAUTIONS AND RESTRICTIONS ON NHP DATA’.

Thank you for consulting the Natural Heritage Program. The attached invoice
details the payment due for processing this data request. Feel free to contact

New Jersey Is An Equal Opportunity Employer ® Printed on Recycled and Recyclable Paper
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us again regarding any future data requests.

Sincerely,

A IR

Thomas F. Breden
Coordinator/Ecologist
Natural Heritage Program

cc: Lawrence Niles
Thomas Hampton
NHP File No. 94-4007454
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

Fish and Wildlife Enhancement
927 North Main Street (Bldg. D1)
Pleasantviile, New Jersey 08232

Tel: 609-646-9310
ES-91/98 FAX: 609-646-0352

+REPLY REFER TO:

June 21, 1991

Mr. Robert W. Hargrove, Chief
Environmental Impacts Branch

U.S. Environmental Protection Agency
26 Federal Plaza

New York, New York 10278

Dear Mr. Hargrove:

This letter responds to your May 30, 1991, request to the Fish and Wildlife
Service (Service) for information on the presence of federally listed and
proposed endangered and threatened species within the project area of the
Chemsol, Inc. National Priorities List Site, located in Piscataway Township,
Middlesex County, New Jersey.

This response is provided pursuant to the Endangered Species Act of 1973 (87
Stac. 884, as amended; 16 U.S.C. 1531 et seq.) to ensure the protection of
endangered and threatened species and is intended to assist your assessments,
investigations and planning being conducted pursuant to Section 104 (a) of the
Comprehensive Environmental Response, Compensation and Liability Act as
amended by the Superfund Amendments and Reauthorization Act. These comments
do not represent any position the U.S. Department of the Interior may adopt
concerning possible injury to natural resources under the Department’'s

trusteeship.

The federally threatened plant species Helonjas bullata (swamp pink) is
documented to exist in forested wetlands approximately 6 miles from the
project site. A review of the Service’s National Wetland Inventory map of the
Plainfield, "New Jersey Quadrangle indicates palustrine forested wetlands on
the project site. Since swamp pink favors forested wetland habitats, it may
be present on the project site. If wetlands will be impacted by the proposed
project, we recommend that a survey be conducted to determine the absence or
presence of swamp pink. The results of the survey should be forwarded to this

office for review.

Except for the possible occurrence of swamp pink and an occasional transienc
Bald Eagle (Haljaeetus leucocephalus) or Peregrine Falcon (Falco peregrjnus),
no other federally listed or proposed threatened or endangered flora or fauna
are known to occur at the project site. Enclosed is a summary of federally
listed and candidate species in New Jersey for your information. Candidate
species are those species under consideration by the Service for possible
inclusion on the List of Endangered and Threatened Wildlife and Plancs.
Alchough these species receive no substantive or procedural protection under
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/Che Endangered Species Act, the Service encourages federal agencies and other
// planners to consider candidate species in the project planning process. The
© New Jersey Natural Heritage Program provides the most up-to-date data source
for candidate species in the State, as well as maintaining information on
State listed species, and may be contacted at the following address:

Mr. Thomas Breden

Natural Heritage Program
Division of Parks and Forestry
CN 404

Trenton, New Jersey 08625
(609/984-0097

Should the Natural Heritage Program data search reveal the presence of any
candidate species on the site, the Service should be contacced to ensure that

these species are not adversely affected by project activities.

Further information on State listed species may be obtained from the following
office: -

Ms. JoAnn Frier-Murza

Endangered and Nongame Species Program
Division of Fish, Game and Wildlife

CN 400

Trenton, New Jersey 08625
(609/292-9101)

In regard to potential wetland impacts, the specific extent of wetlands on the
project site can only be determined by on-site inspection. Wetlands provide
habitat for a variety of migratory and resident species of fish and wildlife.
Thus, the Service discourages activities in and affecting the Nation's
wetlands that would unnecessarily damage, degrade or destroy these habitat
values. Without detailed project information, we are unable to provide a more
extensive review of the project proposal at this time. Project activities in
wetlands may require federal and State permits from the U.S. Army Corps of
Engineers pursuant to the Clean Water Act (33 U.S.C. 1344 et seq.) and the New
Jersey Department of Environmental Protection pursuant to the Freshwater
Wetlands Protection Act (N.J.S.A. 13:9B-1 et seq.). The Department of
Environmental Protection, through the Freshwater Wetlands Protection Act, can
provide a letter of interpretation stating if wetlands are present on the site
and verifying the delineation of any wetland boundary line. Thus, if work is
proposed in wetlands, the following offices should be contacted to determine

permit compliance:

Regulatory Branch

U.S. Army Corps of Engineers
New York Districc

26 Federal Plaza

New York, New York 10278-0090
(212/264-90530



Division of Coastal Resources
Department of Environmental Protection

CN 401
Trenton, New Jersey 08625-0401
(609/984-0853)

Information contained in this letter and additional information obtained from
the aforementioned sources represents the public interest for fish and
wildlife resources and should warrant full consideration in the project
planning process. The Service requests that no part of this letter be taken
out of context and if reproduced, the letter should appear in its entirety.

Please contact Dana Peters of my staff {f you have any questions or require
further assistance regarding threatened or endangered species.

Sincerely,
L 16CA

Clifford G. Day
Supervisor

Enclosures
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FEDERALLY ENDANGERED AND THREATENED SPECIES
IN NEVW JERSEY

An ENDANGERED SPECIES is any species which is in danger of extincticn
throughout all or a significant portion of its range.

A THREATENED SPECIES is any species which is likely to become an endangerad
species within the foraseeable future throughout all or a significant por:icn
of its range.

FISHES
Sturgeon, shortnosex* Acipenser brevirostrum E
REPTILES
Turtle, Atl. Ridley» Lepidochelvs kempii E
Turtle, greenx Chelonia pvdas T
Turcle, hawksbill* Eretmochelvs imbricata E
Turtle, leacherback* Dermochelvs corjacea E
Turtle, loggerhead* Caretty caretta T
BIRDS
Eagle, bald Haliaeetus leucocephalus 3
Falcon, Am. peregrine Falco peregrinus anatum E
Falcon, Artic peregrine Ealco peregrinus tundgius T
Plover, piping Charadrius melodus : T
Tern, roseate . Sterna dougallif dougallii E
MAMMALS
Whale, blue* Balaenoptera musculus E
Whale, finback* Balaenoptera physalus E
Whale, humpback* Megaptera novae E
Whale, righc+ Balaena glacialis E
Whale, sei* Balaenoptera borealis E
Whale, sperm* Physecer gactodon E
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E. Chemsol, Inc.
1. Swamp Pink

a. Habi mparison

Forested wetlands have been mapped within this site. These wetlands are
most likely not appropriate habitat for swamp pink due to the fact that this
community is mapped on a mineral hydric soil, the Parsippany series. Swamp
pink prefers highly organic muck soils.

b. Existing Records

The NJDEPE Natural Heritage Program database does not have any records of
the species on the site or within the Bound Brook watershed. The USFWS in
their consultation letter dated June 21, 1991 (Appendix A) indicates a swamp
pink record within 6 miles of the site. However, the Chemsol Inc. site
appears to be beyond the established range of swamp pink (Figure 1). The
USFHS record must be south of Piscataway within the Kknown range of the
species. In addition, the NJDEPE and the Army Corps of Engineers have not
identified Piscataway Township as a municipality with a documented record of
swamp pink.

c. Recommendation

Forested wetlands are mapped on-site, however, based on characteristics
of the mapped hydric soil, this wetland is not typical of swamp pink habitat.
In addition, there are not existing records for swamp pink from this
municipality. Although Swamp pink may occur within six miles of the site, it
is not known to occur in Piscataway Township. Based on these considerations,
a field survey of the Chemsol Inc. site is not recommended.



Chemsol iInc, PEOY

Piscotavay Tup.
Middlesex Cty
Rerfitan River
Ustershed

Persippany
silt loam

Table 3.

PEN1D
PFOIC

Summary of findings

Yes

No

No



IV. FIELD SURVEY RATIONALE

In this section the information on the habitat requirements for swamp
pink and Knieskern's beaked-rush are compared to existing habitats mapped for
the NPL sites. Based upon the presence of suitable habitat and documented
locations for these species, a recommendation is made concerning the necessity
of conducting a field survey of the site. Table 3 summarizes the results of
the site review process.
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4. On-site Habitat Studies

The ROD (1991) ang FFS (1991) prepared by Malcolm Pirnie, Inc., both
identify a marshy are an on-site that may be classified as wetlands. No other
environmental studies appear to have been conducted on this site; therefore,
no site-specific vegetation or threatened ang endangered species data is
available.

*
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o\ 7, DvA: Dunelien Variant sandy loam
-~ EoA: Elington Variant sandy loam
-—'“‘;——_‘3 €SA: Elington Variani-Urban land complex
sh. KWB: Kinesville-Urban land complex
Pa: Parsippany silt loam
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_ HGURE 7C: SCS SOILS MAPPING —
CHEMSOL, INC. SITE @ SCALE: 1° = 1

EcolSciences, Inc.

SOURCE: SCS. MIDDLESEX COUNTY SURVEY, 1987, SHEETS 2 & 6
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FIGURE 7B: USFWS NWI MAPPING
CHEMSOL, INC. SITE

SOURCE: USFWS; PLAINFIELD, NEW JERSEY QUAD; 1976

&

SCALE: 1* = 2000’

EcoliSciences, Inc.
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The major components of the remedial action include the following:

o Installation of a groundwater collection and extraction system for
removal of contaminated groundwater from the perched 2one and upper
bedrock aquifer;

o Installation of an on-site treatment plant to treat the groundwater:
and

o Disposal of the treated groundwater in an on-site surface water
body.

3. Existing Mapping of Environmental Conditions
a. USFWS NWI Mapping
. JThe USFWS NWI mapping (USFWS, Plainfield Quadrangle,_ 1976) shows
palustrine forested wetlands characterized by broad-leaved deciduous species
(PFO1) in the north-central and northeastern parts of the site (Figure 78).

b. SCS Soils Mapping

According to the Middlesex County Soil Survey (1987) prepared by the SCS,
three soil serifes and two soil complexes are mapped on-site (Figure 7C). The
soil series include the Dunellen variant, the Ellington variant and Parsippany
sofils. The soil complexes are Klinesville-Urban Land and Reaville-Urban
Land. The Parsippany series 1s mapped in association with the drainage
features in the undeveloped portions of the site. This series 1is poorly
drained, with a seasonal high water table from 0-1 foot. Outside of the
drainages in the southern half of the site, the soil complexes are mapped.
These other mapping units are not classified as hydric soils. The Parsippany
series is classified as a hydric soil by the National Technical Commmittee for
Hydric Soils (1987).

¢. NJDEPE Wetlands Mapping

According to the wetlands mapping prepared by the NJDEPE (Map Nos. 0611
and 0613), all of the undeveloped portions of the site consist of wetlands.
The forested areas are mapped as palustrine forested wetlands characterized by
broad-leaved deciduous species (PFOIC). The "C" 1s a hydrology modifier and
refers to a seasonally wet wetland. The undeveloped portions of the property
that are not forested are mapped as palustrine emergent wetlands characterized
by persistent species (PEMIB). The “B" refers to a hydrological regime
characterized by soil saturation, but surface water is seldom present.

CHM O DoE Z4nho
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FIGURE 7A: SITE LOCATION
CHEMSOL, INC.

INDICATED BY SHADING

BOTH SITE AND STUDY AREA g SCALE: 1° = 2000°
SOURCE: USGS: PLAINFIELD, NEW ERSEY QUAD; 1981
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Jersey (Figure 7A). The site is located within a developed landscape and
surrounded by a mix of commercial, industrial and residential areas. A
Reading railroad right-of-way is adjacent to the site's southern boundary.
The western half of the site contains three razed concrete foundations
representing the remnants of the Chemsol solvent recovery and waste
reprocessing facility. The eastern half of the site 1is undeveloped.
According to the FFS (1991), three tributaries to Bound Brook are located
within the site.

In the 1950's and 1960's, the Chemsol site was occupied by a chemical
reprocessing firm known at various times as Chemsol Corporation and Chemsol,
Inc.  Operations at the site 1included solvent recovery and waste
reprocessing. The owner was ordered by the Township to cease.dberations in
1964. The plant was dismantled the following year (1965) and operation
ceased. In September 1983, the site was placed on the NPL.

Numerous site investigations have been conducted on behalf of the site
owners, under ACOs by the NJDEPE. Organic and {norganic compounds have been
detected in the site sofl and groundwater. Furthermore, sampling of private
(residential) wells, located downgradient of the site indicates the presence
of organic contaminants in these wells.

Based on the hydrogeologic tests conducted pursuant to the FFS (1991),
two water-bearing 2ones have been identified: a perched water 2zone in the
overburden and a water table in the bedrock 2one. Volatile organic compounds,
semivolatile organic compounds, i{norganic compounds, and pesticides were
detected in both the perched zone and the water table (bedrock) zone.

2. Proposed Remedial Action

A remedial plan has been proposed for the purpose of preventing further
migration of site-related contaminated groundwater in the perched and shallow
bedrock water bearing zones.
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CANDIDATE SPECIES IN NEW JERSEY

CANDIDATE SPECIES are species which appear to warrant consideration for addition to the

4 List of Endangered and Threatened Wildlife. Although these species receive no substantive
or procedural protection under the Endangered Species Act, the Service encourages federal
agencies and other planners to give consideration to these species in the environmental
planning process.

YERTEBRATES
Turtle, bog Clemmys mublenbergi 2
Terrapin, northern diamondback Malaclemys terrapin terrapin 2
Snake, northern pine Pituophis melanoleucas melanoleucas 2
Shrike, migrant loggerhead Lanius lydovicianus migrans 2
Bat, eastern small-footed Myocls subulatus leibii 2
Rabbit, New England cottontail Sylvilagus transitionalis 2
Shrew, long-tailed Sorex dispar 2
Shrew, Tuckahoe masked Sorex cinereus nigriculus 2
Woodrat, eastern Neotoma floridana magisteg 2
e INVERTEBRATES
Beetle, northeastern beach tiger Cicindela dorsalis dorsalis PE
Beetle, cobblestone tiger Cicindelsa marginipennis 2
. Butterfly, Mitchell satyr Neonympha mitchelli 2
Butterfly, regal fritillary Speveria idalia 2
Butterfly, tawny crescent Phyciodes batesi 2
Dragonfly, banded bog skimmer ¥i{lliamsonia lintneri 2
Mocth, Albarufan dagger Acronicta albarufa 2
Moth, bucholz’ dart Agrotis bucholzi 2
Moth, Daecke's pyralid Crambus daeckeellus 2%
Moth, Hebard's noctuid Ecychroecia hebardi 2
Moth, Lemmer’s noctuid Lichophane lemmeri 2
Moth, precious underwving Catocala pretiosa 2
. PLANTS
Beaked-rush, Knieskern's Rhynchospora knieskernifi PT
Blazingstar : Liacris boreslis 2
Bog asphodel Nartheciun americanum 1
Boneset, Pine Barrens Eupactorium resinosum 2
‘'ulrush, long's Scirpus longii 2
—_~utternut Juglans cinerea 2
=T N 453



The following sections describe the sites and study areas in the context
of their potential to support swamp pink or Knieskern's beaked-rush. A
general site description and brief history is provided, including the current
remediation proposals, followed by a description of the existing mapping for
the site and a description of any other relevant on-site habitat studies.



-

III. SITE DESCRIPTIONS

This chapter provides descriptions of each of the nine NPL sites
identified by the USFWS as of concern for _swamp pink and Knieskern's
beaked-rush. These sites and their corresponding section are: '

Chemsol Inc., Piscataway Township, Middlesex County

The site descriptions represent a synthesis of information pertaining to
existing conditions on each of the sites. Sources of information include but
are not limited to:

0 Interviews with the EPA Remedial Project Managers (RPMs) for each of
the sites.

0 R1/FS Reports and Records of Decision (RODs) for the sites;

0 Ex1st1ng mapping for each of the sites including:
United States Geological Survey (USGS) 7.5 minute series
topographic quadrangles;
USFWS National Wetlands Inventory (NWI) mapping;
U.S. Department of Agriculture, Soil Conservation Servite (SCS)
County Soil Surveys;

- New Jersey Freshwater Wetlands Mapping, prepared pursuant to the
New Jersey Freshwater Wetlands Protection Act, whereavailable;

- Pine Barrens Vegetation Geography mapping prepared- for the New
Jersey State Museum (McCormick and Jones,™ 1973), where
appropriate; and '

0 Miscellaneous site specific reports, where available.

O

For purposes of this discussion, the site refers to the area of the
dumping, stockpiling of waste, etc. In some cases this area is referred to by
municipal block and lot. The study area, on the other hand, refers to the
area of contamination, 1.e., the area subject to direct impacts due to the
proposed remediation plan. Typically, the study area 1is larger than, and
fnclusive of, the site.

-16- CHM 002 2455



fncludes sweet pepperbush, swamp azalea (Rhododendron viscosum), winterberry,
highbush blueberry, swamp sweetbells (Leucothoe racemosa), smooth alder,
sweetbay, greenbrier and bayberry (Myrica sp.). Hebaceous associates include
pitcher plant (Sarracenia purpurea), blue flag iris (Jris versicolor), golden
club, cinnamon fern, swamp dewberry (Ruybus hispidus), swamp candles
(Lysimachia terrestris), Virginia chain fern (Hoodwardia virginiana), skunk
cabbage and netted chain fern (Woodwardia areolata).

B. Knieskern's Beaked-ruysh
1. Background

_ Knieskern's beaked-rush (Rhynchospora knieskernii) is an annual plant
endemic to the Pine Barrens region of New Jersey. The plaﬁﬁ was first
discovered by Peter D. Knieskern, M.D. in Ocean County, New Jé?éey in 1843
(Store, 1973) who originally labelled the specimens as Rhynchospora g;gxina.
The species description was not published until John Carey did so in 1847
(Carey 1847), naming it after Or. Knieskern. Currently, 27 occurrences exist
in four counties of New Jersey: Atlantic, Burlington, Monmouth, and Ocean.

An  early-successional obligate hydrophyte and poor competitor,
Knieskern's beaked-rush 1{nhabits sparsely vegetated, muddy substrates of
bog-iron, clay, peat, sand, and gravel. Suitable habitat is maintained in
early successional stages by natural or human-induced forces. The number of
extant occurrences has declined to 27 from the total record of 41 sites. The
decline of this species is attributed to the loss of the required specific
open habitat due to vegetative succession, development, and commercial and
agricultural activities. Knieskern's beaked-rush was listed as a federally
threatened species on July 18, 1991 (USFWS, 1991). The species has also been
ligted as endangered by the State of New Jersey (NJDEPE;- i§90) and as
threatened or endangered by the Pinelands Commission (Pinelands Commission,
1987). Figure 1 shows the occurrence of Knieskern's beaked-rush by township
in relation to the NPL sites.

2. Description

Knieskern's beaked-rush is a grass-like annual member of the sedge family
(Cyperaceae), although in some relatively stable habitats it may be a
short-1ived perennial. The plant is in fruit from late July to September. It
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Table 1 (continued)

~— Herbs(continued)
Equisteum sylvaticym Equisetum
Lycopus virginicus Virginia bugleweed
Qrontium aquaticum Golden club
Osmynda cinnamomea Cinnamon fern
Sphagnum spp. Sphagnhum moss

Symplocarpuys foetidus Skunk cabbage

'Source: USFWS Swamp Pink Recovery Plan (1992)

T
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TABLE 1

Vegetation Associates of Helonias byllata !

Trees
Acer ruybrum

ham ris thyoides
Larix lariciana
Magnolia virginiana
Nyssa sylvatica
Picea mariana
Picea rubens
Pinus rigida
Pinus strobus
Tsyga canadensis

Shrubs

Alnys serrylata

Ilex ambiqua

Ilex verticillata
Kalmia Jatifolia
Lindera benzoin
Rhododendron arborgscens
Rosa palustris
Sambucys canadensis
Vacciniym constabled
Vaccinium corymbosum
Viburnum cassinoides
Harbs

Aster puniceus
Aster radula

Carex collinsii
Carex follicylata
Carex myricata
Clintonia borealis
Coptis trifolia

Red maple

Atlantic white cedar
Amercian larch
Sweetbay magnolia
Black gum

Black spruce

Red spruce

Pitch pine

Eastern white pine
Eastern hemlock

Red alder

Caroline holly
Winterberry
Mountain laurel
Spicebush

Smooth azalea
Swamp rose
Elderberry
Mountain blueberry
Highbush blueberry
Witherod

Purple-stemmed aster
Rough-leaved aster
Collins' sedge

Long sedge

Lesser prickly sedge
Yellow clintonia
Gold thread

M
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FIGURE 2 : LINE DRAWING OF 9
T SWAMP PINK (Helonias bullata) EcolSciences, Inc.
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seed maturation (USFWS, 1981). Plants bloom as early as March and often last
until May, with seed production occurring in June (USFWS, 1991).

The fruit capsule is 3-lobed, papery, 3-5 mm long and 8-10 mm wide, with -
an inverted heart shape and consisting of many ovules. The ovule opens into
six lobes releasing linear-shaped seeds that are 5 mm long with appendages at
both ends (USFWS, 1991). A l1ine drawing of the plant is presented in Figure 2.

3. Habitat Requirements

Swamp pink is an obligate hydrophyte (USFWS, 1992). The technical
manuals typically describe swamp pink habitat as swamps and bogs (Stone, 191%1;
Griy. 1950; Britton & Brown, 1952; Gleason, 1963; Hough, 1983). In Brown's
19TD description of the species, he notes its occurrence in Nev=3érsey as in
shady swamps on headwater streams and cold swamps in the pines. According to
Brown (1910) "...Helonfas thrives best in a shaded swamps, often in a tangle
of cat-briar and alder, where its roots may go deep into the soft muck."” More
specific habitats are recorded in the USFWS, National Hetlands Inventory (NKWI)
database (1992). 1In addition to swamps andAbogs. the following habitats are
noted: low woods; open deciduous swamps; cedar swamps; spruce bogs; acid
bogs; acid woods; and sphagnous woodlands. The USFWS Recovery Plan for swamp
pink (1992) notes {ts habitat as: swampy forested wetlands bordering
meandering streams; headwaters wetlands: sphagnous, hummocky, dense Atlantic
white cedar swamp; Blue Ridge swamps; meadows; bogs; and spring seepage areas.

The habitats 1isted above have a common hydrology characterized by
frequently or permanently saturated soils. In addition, as noted by Brown
(1910), associated soils area usually organic mucks. The mucks may overlie a
saéyy or gravelly subsoil (Sutter, 1982; USFWS, 1992). Such spgﬂs are poorly
or very poorly drained with a seasonal high water table at the surface for
long or very long periods.

Table 1 presents vegetative assocliates of swamp pink identified in the
USFWS Recovery Plan (1992). Based on the Contractor's experience in New
Jersey, swamp pink occurs in red maple-or Atlantic white cedar-dominated
wooded swamps. Subordinate canopy species finclude black gum and sweetbay.
These swamps are also characterized by a very dense woody understory that
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New Jersey supports over half of the total world population of the
species. In New Jersey, only 71 extant populations remain of 139 historic
records (USFWS, 1991). Because of this, the species has been 1isted as
endangered by the State of New Jersey (NJDEPE, 1990) and as threatened or
endangered by the Pinelands Commission (Pinelands Commission, 1987). Figure 1
shows the range of swamp pink in New Jersey relative to the NPL sites. Since
1980, populations have been confirmed 1in eleven counties: Atlantic,
Burlington, Camden, Cape May, Cumberland, Gloucester, Middlesex, Monmouth,
Morris, Ocean and Salem (USFWS, 1991). A historical record is known from
Mercer County, (Rutgers University, Chrysler Herbarium, 1992).

2. Description

gwamp pink is a perennial herb of the 1ily family (LiVidceae) (USFWS,
"1992) with an evergreen basal rosette of six to twelve, flat, parallel-veined,
lanceolate to elongate, spatulate leaves, 0.9-2.5 decimeters (dm) long to 2-4
centimeters (cm) wide, narrowed to a broad petiole (Figure 2). Leaves at time
of flowering are not more than one fifth the size they afterwards attain
(NINHP, 1990) typically fincreasing {in length to 4 dm or more as the season
brogresses. During the winter months, the leaves 1ie flat or slightly raised
from the ground, and are often hidden by fallen leaf 1itter (USFWS, 1992). In
the center of the rosette, the flowerhead and leaves of the next season are
tightly rolled together appearing 1ike a large button (Brown, 1910). The
winter leaves, although evergreen, often turn reddish brown in color (USFKWS,
1992) or are edged or tipped with brown (Brown, 1910). Newly emerging spring
leaves are bright green in color (Peterson, 1990).

The inflorescence 1s a terminal raceme consisting of 30-50° (37.5 mean)
fgagrant flowers each about 1 cm wide produced in early springzitop a hollow
scape (Sutter, 1982). The entire infloresence is 3-10 cm long and about 3 cm
thick (NTNHP, 1930). Individual flowers have pedicels which are very short at
first, elongating to 4-8 millimeters (mm). The perianth s composed of six
spatulate-oblong, pink to lavender segments that are 5-9 mm long and 1-2 mm
wide. As the inflorescence elongates, the perianth persists and retains a
pink color suffused with green (USFWS, 1991). The sparsely bracteate,
blue-green (Brown, 1910) scape arises from the basal rosette and may grow from
a height of 2-9 dm at the time of flowering to 1.5 meters (m) at the time of
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II. NATURAL HISTORY
This chapter provides technical background information pertaining to
swamp pink and Knieskern's beaked-rush, including detailed descriptions of the
plants and their habitat requirements. It represents a review of existing
information on these plants. Sources of information included, but were not
1imited to:

0 Technical Manuals such as Gray's Manual of Botany (1950), New Britton
& Brown Illustrated Flora (1952), Manual of Vascular Plants (1963)
and New Jersey Wild Plants (1983);

o Scientific Journals such as Castanea, Bartonia and Rhodora:

0 USFWS Government Publications such as the Swamp Pink and Knieskern's
- - Beaked-rush Recovery Plans, Endangered Species Technicabt.-Bulletin and
Endangered and Threatened Wildlife and Plants (50 CFR);

0 Rutgers University Chrysler Herbarium specimens;
o U.S. Army Corps of Engineers Public Notice on swamp pink;

0 Unpublished documents such as the Draft Stewardship Abstract for
Swamp Pink (New Jersey Natural Heritage Program) and records from the
Plant Species Database (USFWS, National Wetlands Inventory).

The following sections provide background information for each of the
species and a description of the species and their preferred habitats.

A. Swamp Pink

1. Background

Swamp pink (Helonjas bullata) was first collected in the mid 1700's in
New Jersey and subsequently in eight other eastern states, fi.e., New York,
Pennsylvania, Delaware, Maryland, Virginia, North Carolina, South Carolina and
Georgia. Historically, more than 200 records exist, w?iﬁ 122 extant
(presently occurring) populations known from six states (USFWS, 1991).
Widespread drainage and development of eastern wetlands has resulted in
significant population decline and serious habitat threats to this plant. 1In
response to this threat, the USFWS proposed to 1ist swamp pink as a threatened
species on February 25, 1988 (USFWS, 1988b). Formal adoption of the 1isting
as threatened was published in the Federal Register on September 9, 1988

(USFWS, 1988a).
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This Draft Habitat Survey Work Plan presents the findings of the
literature review phase of the study and describes the methodology that is
proposed for use during the field survey. The report begins with a desciption
of the natural history and habitat requirements of swamp pink and Knieskern's
beaked-rush. Each of the NPL sites are then described with particular
reference to existing habitats on-site. Based upon a comparison of the
natural habitats of the species of concern with those habitats mapped on-site
and existing sightings for the species, a recommendation is made to conduct or
not to conduct a field survey. Finally, a proposed methodology to be employed
for the field survey work is descibed.

- -
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Additionally, the potential for the occurrence of the habitat of another
threatened plant, Knieskern's beaked-rush (Rhynchospora knieskernii), has also

been identified near several sfites, including:

. S———

-l

o

S w N

The objective of this special study 1s to determine through a 1iterature
search and possible field survey, whether the federally threatened plant
species swamp pink and Knieskern's beaked-rush or their habitats are present
on the above-listed NPL sites. Furthermore, because the impact of remedial
activities on the above-listed NPL sites may extend beyond the boundaries of
the sfites, study areas were defined based upon the location of potential
habitat for the threatened plant species that may be affected by site
remediation.

The Scope of HWork for this spec‘lal study 1s comprised of task series
covering the following {tems: -

1. A review of existing information concerning the habita1 requirements
of the specles;

2. A review of known sightings or locations of suitable species habitat
in the vicinity of each of the NPL sites;

3. Development of a habitat survey work plan;
Implementation of the habitat survey work plan; and
5. Documentation of the presence of the species in a technical report.

-
>
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I. INTRODUCTION

The Comprehensive Environmental Response, Compensation and Liability Act,
(CERCLA), commonly referred to as "“Superfund", was enacted in December 1980.
Under CERCLA, the federal government §s authorized to compel responsible
parties to conduct cleanup of hazardous waste sites or i{nitiate cleanup
actions and then determine who is liable for the cost of clean-up. The
Superfund Amendments and Reauthorization Act of 1986 (SARA) provided
additional funds for Superfund cleanups but did not significantly change the
basic principles of Superfund.

- Sectfon 121 of CERCLA establishes general rules for selecting and
implementing remedial actions at Superfund sites. This section specifies that
remedial actfons must comply with all applicable, relevant adi"appropriate
requirements (ARARs). Standards, regquirements, criteria or limitations under
any Federal environmental law are to be met {f legally applicable or relevant
and appropriate.

Section 7(a) of the Endangered Species Act (1973) requires federal
agencies to ensure that actions they authorize, fund, or carry out are not
1ikely to jeopardize the coninued existence of federally endangered and/or
threatened species, or adversely modify or destroy the critical habitats of
such species. In compliance with this Act, the U.S. Environmental Protection
Agency (EPA) conducts informal consultations with the U.S. Fish and Wildlife
Service (USFWS) to determine whether there are any federal endangered and/or
~threatened species or critical habitats present on or in the vicinity of
CERCLA National Priorities List (NPL) sites.

= As a result of several recent informal consultations (ApEendix A), the
potential for the presence of the threatened plant species, swamp pink
(Helonias bullata), has been identified within the vicinity of various NPL
sites in New Jersey, including:
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D. Chemsol Inc,
1. Site Description and History

The Chemsol site is a 40-acre parcel of land known as Block 229A, Lots
1-A and 1-B, located in the Township of Piscataway, Middlesex County, New
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DRAFT HABITAT SURVEY WORK PLAN
FOR THE
THREATENED SWAMP PINK (HELONIAS BULLATA)
AND THE
THREATENED KNIESKERN'S BEAKED-RUSH
(RHYNCHOSPORA KNIESKERNII)
AT VARTOUS NEW JERSEY RPL SI1TES

Submitted to:

U.S. Environmental Protection Agency, Region Il
26 Federal Plaza
New York, New York 10278

Submitted by:

Gannett Fleming, Inc.
P.0. Box 1963
Harrisburg, Pennsylvania 17105

and

tcolSciences, Inc.
75 Fleetwood Drive
Suite 250
Rockaway, New Jersey 07866
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DATE:

+ UUL 091992

BT ¢

FROM:

TO:

.//‘\- A

UNITED STATES ENVIRONMENT AL PROTECT!ON AGENCY
REGION H

Draft Habitat Survey Work Plan for Swamp Pink and Knieskern's

" Beaked-Rush

Joanne R.(ﬂgzgwald, Environmental Scientist
Environmental Impacts Branch

See Below

I am pleased to provide you with a copy of the Draft Habitat
Survey Work Plan for the Threatened Swamp Pink (Helonias bullata)
and the Threatened Knieskern's Beaked-Rush (Rhynchospora
Kneiskernii} at various New Jersey NPL Sites.

Thank you all for your help in the preparation of this document,
I hope you will find it informative. As always, I will continue
to keep you updated with respect to the progress of this study.

In the interim, should you have any questions, please feel free

to contact me at x6718. '

Attachment
Addressees:

2ERRD~NJS2
, 2ERRD-NJS2
" , 2ERRD-NJS2

, 2ERRD-NJS1
»  2ERRD-NJS1
James Haklar, 2ERRD-NJS2

ce: S. Osofsky
L. LaMonica
R. Witte

CHM Q02 2448

REGION 1l FORM 1320-1 (9/88)
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T720046-2(CHEMSOL..ECO)

APPENDIX R

ECOLOGICAL EXPOSURE AND TOXICITY
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TABLE R-1

CHEMSOL, INC. SITE

BIOACCUMULATION FACTORS

CHEMICAL

BIOACCUMULATION FACTOR

INVERTEBRATE

SMALL

MAMMAL (13)

PLANTS

VOLATILE ORGANICS

Carbon tetrachloride

Chlorobenzene

Ethylbenzene

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,1,1-Trichloroethane

Trichloroethene

Xylenes (Total)

SEMIVOLATILE ORGANICS

Bis (2-ethylhexyl)phthalate

1.2-Dichlorobenzene

Di-n-butylphthalate

Di-n-octylphthalate

2-Methylnaphthalene

Naphthalene

1.2.4-Trichlorobenzene

PESTICIDES/PCBs

Aldrin

30°

8.0E-03

Alpha-chlordane

30°

0.087

delta-BHC

30°

Dieldrin

30°

1.07

7720046-16 (CHEMSOL2 TBL)
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TABLE R-1

CHEMSOL, INC. SITE

BIOACCUMULATION FACTORS

CHEMICAL

BIOACCUMULATION FACTOR

INVERTEBRATE

SMALL

MAMMAL (13)

PLANTS

se—
———

VOLATILE ORGANICS

Carbon tetrachloride

Chlorobenzene

Ethylbenzene

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,1,1-Trichloroethane

Trichloroethene

Xylenes (Total)

SEMIVOLATILE ORGANICS

Bis (2-ethylhexyl)phthalate

1.2-Dichlorobenzene

Di-n-butylphthalate

Di-n-octylphthalate

2-Methylnaphthalene

Naphthalene

1.2.4-Trichlorobenzene

I -

PESTICIDES/PCBs

Aldrin

309

8.0E-03

Alpha-chlordane

309

0.087

delta-BHC

309

Dieldrin

30°

1.07

T720046-16 (CHEMSOL2 TBL)
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(CONTINUED)
TABLE R-1
BIOACCUMULATION FACTORS
CHEMSOL, INC. SITE

|
|

CHEMICAL BIOACCUMULATION FACTOR
Invertebrate Small Plants
Mammal
PESTICIDES/PCB, continued
Endosulfan 1 30° 2.74E-02 1
Endosuifan 11 30° 0.014 1
Endosulfan sulfate 30° 0.0165 1
Endrin aldehyde 30° 0.009 1
Endrin ketone 30° 9.32E-03 1
Endrin (Total) 30° 1.44E-01 1
4,4'-DDD 30° 1.12 1
4,4'-DDE 30° 2.68 1
4,.4'-DDT 30° 0.61 1
gamma-Chlordane 30° 8.67E-02 1
Heptachlor 30° 0.33 1
Lindane (total) 30° 0.34 1
Toxaphene 30° 0.0011 1
Aroclor 1248 30° 7.91 1 1‘
Aroclor 1252 30° 7.91 1 I
Aroclor 1254 30° 7.91 1 I
Aroclor 1260 30° 7.91 1 I
INORGANIC COMPOUNDS
Antimony 1 1 0.20%
Cadmium 4 28 0.55"
Chromium 1.26° 1 0.008"
Copper 6.83° 1 0.40"
Lead 70 1 0.045"
Mercury 1 1 0.90"

7720046-16 (CHEMSOL2 TBL)
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(CONTINUED)
TABLE R-1
BIOACCUMULATION FACTORS
CHEMSOL, INC. SITE

’_-—> CHEMICAL BIOACCUMULATION FACTOR
Invertebrate Small Plants
Mammal

INORGANIC COMPOUNDS, continued

Arsenic 9.5' 1 0.04.1:

Manganese 0.4" 1 0.025"

Beryllium 1 1 0.01°

Vanadium 1 1 0.006"

Nickel 1.82¢ 1 0.06"

Silver 1 1 0.40"

Thallium 1 1 0.004"

Zinc 8.3 0.77* 1.5 "

NR Not reported

| Bioaccumulation factors were conservatively estimated as | when empirical data were unavailable.

2 Earthworm bioaccumulation factor values (Diercxsens et al., 1985).*
3 Earthworm bioaccumulation factor values (Beyer and Chromartie, 1987).*
4 Estimation of bioaccumulation factor value for carnivorous invertebrates as reported in invertebrates

(Roberts and Johnson [1978] as reported in Hughes et al., 1980).*

5 Estimation of isopod bioaccumulation factor value (Wieser et al. [1976] as rcportcdb in Hughes et al.,
1980)

6 Earthworm bioaccumulation factor value (Kabata-Pendias and Pendias, 1984).

7 Estimation of earthworm bioaccumulation factor value (Hughes et al., 1980).

8 Estimation of bioaccumulation factor values for invertebrate-eating small mammal (Roberts and Johnson

[1978] as reported in Hughes et al., 1980).
9. Estimation of earthworm bioaccumulation factor (Menzie et al. 1992).
10. Earthworm bioaccumulation factor (Arden et al. 1973).

11. Earthworm bioaccumulation factors (Beyer, W.N. and C. Stafford, 1993).

7720046-16 (CHEMSOL2 . TBL) 082595
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12. Plant bioaccumulation factors (Baes et al. 1984).
13. BAF mammal taken directly from Garten and Trabalka (1983) and multiplied by 0.25, assuming 25% fat
in mammalian fresh.
772004616 (CHEMSOL2 TBL) 082595
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ER-2 (
( SUMMARY OF A(\....AL TOXICITY DATA
CHEMSOL SITE
MAMMALS
F - L -
CHEMICAL SPECIES | TEST DURATION | MEASURED REPORTED REFERENCE
ENDPOINT EFFECT VALUE
VOLATILE ORGANICS
Ethylbenzene Rat subchronic NR liver and 136 mg/kg/day IRIS, 1993
NOAEL kidney
Tetrachloroethylene Mouse subchronic 6 weeks liver toxicity 14 mg/kg'/day IRIS, 1994
NOAEL
Trichloroethylene Rat acute LD, single dose mortality 7617 mg/kg RTECS, 1993
Toluene Rat chronic NOAEL | NR liver and 223 mg/kg/day IRIS, 1993
kidney
Xylenes Rat acute LDy, single dose liver/kidney/ur | 4300 mg/kg RTECS, 1993
eter/bladder,
mortality
f
Carbon tetrachloride Female rat | subchronic 5-6 weeks reproduction 15 Alumot et al.,
NOAEL 1976
1,1,2,2-Tetrachlorethane Rat subchronic 27 weeks irreversible 32 ATSDR, 1989
LOAEL testicular
damage
1,2,4-Trichlorobenzene Rat LOAEL 9-13 days of | embryonic 360 mg/kg/day HSDB, 1994
gestation development
Chlorobenzene Rat subchronic 91 days liver necrosis 250 mg/kg/day HSDB, 1994
LOAEL kidney
ﬂ 1,2-Dichlorobenzene Rat LOAEL 3 days liver effects 250 mg/kg/day HSDB, 1994
I[ 1,1,1-Trichloroethane Rat chronic LOAEL | 78 wk mortality 750 mg/kg/day HSDB, 1994

NS

7720046-16(CHBMSOL .TBL)
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TAbLE R-2
SUMMARY OF ANIMAL TOXICITY DATA
CHEMSOL SITE
CHEMICAL SPECIES | TEST DURATION | MEASURED REPORTED REFERENCE
ENDPOINT EFFECT VALUE
| VOLATILE ORGANICS
Trichloroethylene Mouse LD, 1 dose mortality 1161 mg/kgbw HSDB, 1994
SEMIVOLATILE ORGANICS
Bis(2-ethylhexyl)phthalate | Rat chronic 1 year NR 1300 mg/kg/day Krauskopf, 1973
NOAEL '
Di-n-butylphthalate Rat chronic NR mortality 125 mg/kg/day IRIS, 1993
NOAEL
di(n-octyl)phthalate Rat subchronic 21 days liver necrosis 1,600 mg/kg/day HSDB, 1994
[ LOAEL |
Naphthalene Rat chronic 700 days mortality 41 mg/kg/day ATSDR, 1994
NOAEL
H 2-Methylnaphthalene Rat LD, 1 dose mortality 1630 NIOSH, 1985
2

1720046-16(CHEMSOL .TBL)
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TABLE R-2
SUMMARY OF ANIMAL TOXICITY DATA
CHEMSOL SITE
MAMMALS
CHEMICAL SPECIES | TEST DURATION MEASURED REPORTED | REFERENCE
ENDPOINT EFFECT VALUE
PESTICIDES/PCBs
Delta BHC Mouse subchronic 30 days normal uteri and cycling | 3.9 Cornacoff et. al.
| NOAEL mg/kg/day 1988
Lindane Mouse LOAEL gestation increased fetal 5 Sircar and Labhiri,
resorption mg/kg/day 1989
i Heptachlor/ Mink subacute 28 days feed consumption 12.5 Aulerich et al.,
heptachlor epoxide LOAEL mg/kg/day 1990
Aldrin Rat Chronic 3 generations reproduction of 1.3 HSDB, 1994
LOAEL offspring mortality mg/kg/day
Endosulfan I, II Rat LOAEL days 6-14 skeletal anomalies in 13 Raltech, 1980
Endosulfan sulfate gestation pups mg/kg/day
Dieldrin Shrew subchronic 14 days mortality 651 Blus, 1978
LOAEL mg/kg/day
4,4'DDE 4, 4'DDD Shrew subchronic 14 days mortality 651 Blus, 1978
4,4'DDT LOAEL mg/kg/day
Endrin/Endrin Shrew subchronic 14 days mortality 50 Blus, 1978
ketone and aldehyde LOAEL
Chlordane Mouse LOAEL 1-19 days at increased mortality of | 0.8 Cranmer
gestation pups mg/kg/day et al., 1984
Toxaphene Rat LOAEL during fetal toxicity 15 Pollock and
organogenesis mg/kg/day Kilgore, 1978

7720046-16(CHEMSOL . TBL)
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T TR-2
( SUMMARY OF AN....AL TOXICITY DATA

CHEMSOL SITE
MAMMALS
CHEMICAL SPECIES | TEST DURATION MEASURED REPORTED | REFERENCE
ENDPOINT EFFECT VALUE

{ .

r PCBs Rat subchronic 42 days neonatal death 13 Overman,
Aroclor-1248, NOAEL mg/kg/day et al., 1987
-1254, -1260
Aroclor-1242 Mink acute LDy, single dose mortality 3000 mg/kg | Eisler, 1986b
INORGANIC COMPOUNDS
Arsenic mouse chronic LOAEL | 2yrs histopathology 1.5 Byron et al.,

1967
Barium rat chronic NA systemic 0.70 ATSDR, 1992
NOAEL '
Beryllium mouse LD50 single dose mortality 0.5 Gough et.al.,
1979
Copper Mouse chronic gestation 0-19 | malformation of 78 Lecyk, 1980
NOAEL days offspring
Antimony Mouse -| chronic 504-909 days NR 0.35 ATSDR, 1992
NOAEL
Chromium (CR+3) Rat chronic LOAEL | 840 days various effects 146§ IRIS, 1993
Cadmium Rat LOAEL 12 wks hepatic and renal 14 ATSDR, 1992
necrosis

7720046-16(CHEMSOL . TBL) 4
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TABLE R-2
SUMMARY OF ANIMAL TOXICITY DATA
CHEMSOL SITE
MAMMALS
CHEMICAL SPECIES | TEST DURATION MEASURED REPORTED | REFERENCE
ENDPOINT EFFECT VALUE
INORGANIC COMPOUNDS (Cont'd)
Lead Rat chronic LOAEL | 30 days before estrus cycles, prostate | 5 mg/kg/day | Hilderbrand,
mating weights 1973
Manganese Rat chronic NA hematopoietic 180 ATSDR, 1990
NOAEL
Vanadium mouse chronic 25 yr systematic 0.54 Schroeder and
NOAEL Mitchner, 1975
cited in ATSDR,
1990
Zinc Rat subchronic 21 day, fetal resorptions, 100 Schlicker, S.A.
NOAEL 1-15 days malformations mg/kg/day Cox, D.H. 1968
gestation
Thallium chloride Rat subchronic 90 day neurotoxic ophthalmic | 0.25 IRIS, 1987
NOAEL
Silver Mouse LOAEL 125 days deposits in nervous 18.1 Rungby and
system mg/kg/day Danscher, 1984 |
- = — — —_— —

7720046- 16(CHEMSOL .TBL)
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TABLE R-2
SUMMARY OF ANIMAL TOXICITY DATA
CHEMSOL SITE
BIRDS
- I ———
CHEMICAL SPECIES TEST DURATION MEASURED REPORTED | REFERENCE
ENDPOINT EFFECT VALUE
(mg/kg/day)
PESTICIDES
delta-BHC Coturnix LDy S day mortality 45 Hill and Comardese,
1986
l Dieldrin Rock dove LD, NR mortality 23.7 Schafer et al. 1983
Aldrin House sparrow LDy, NR mortality 13.3 Schafer et al. 1983 II
Lindane Japanese quail chronic NOAEL 90 day reproduction 5 Verschueren, 1983
Endrin Mallard chronic NOAEL NR egg hatchability 0.038 Roylance et al., 1985
Heptachlor Woodcock chronic NOAEL 60 days mortality 0.65 Stickel, 1965
Endosulfan Coturnix LDy, S days mortality 233 Hill and Comardese,v
1984
4.4'-DDT, DDE, Kestrel chronic LOAEL 7 months reproduction 0.17 Wiemeyer et al. 1986
DDD “
Chlordane Japanese quail LDy S days mortality 35 Hill et al., 1975 u
Toxaphene Bobwhite quail chronic LOAEL behavioral 0.8 Kreitzer, J.F. 1980
PCB Aroclor-1254 Kestrel subchronic 69 days reduced sperm 9 Eisler, 1986b
LOAEL production
j_Endosulfan I Duck acute LDy, single dose NR 33 mg/kg RTECS, 1994 "
=il Oy AR
6 | 083095
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CHEMICAL SPECIES TEST DURATION MEASURED REPORTED REFERENCE
ENDPOINT EFFECT VALUE
INORGANICS
Arsenic California Acute LD5O single dose mortality 47.6 Eisler, 1988
Qual
Chromium CR+6 Black duck chronic NOAEL | 5 months growth patterns 8 Eisler, 1986
altered
Lead Mallard subchronic LD50 | 5 day mortality 107 Hudson et al.,
1984
Methyl mercury Mallard chronic LOAEL | lifetime fertility, food 0.007 Heinz, 1972
conversion
Zinc Mallard chronic NOAEL | 30 day paralysis food 12 Gasaway and
consumption Buss, 1972
Nickel Coturnix LDy S day mortality 400 Hill and
Comardese,
1984
Copper Mallard chronic LOAEL | NS 29 NRC, 1977
Chromium Black duck chronic LOAEL | 5 months growth patterns 35 Eisler, 1986a
Cadmium Japanese quail | subchronic 6 wks bone marrow 7.6 Eisler, 1985
LOAEL hypoplasia _
RTV = Reference Toxicity Value -
NR = Details not reported
NA = Data not available
L D0 =
7 083095
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APPENDIX R-3

carolinensis(narrow-mouthed
frog)

AQUATIC TOXICITY DATA
Cobalt:
Species Endpoint Concentration (ug/L)
(#listings)
C. dubia Acute LC50 mortality >5275
chronic NOEC mortality <50 (4)
600 (1)
D. magna ECS50 reproduction 12(1)
21day EC50 immobilization | 21 (1)
Microhyla 7d LC50 50 (D)

C. pipiens ETS50 5d 45 (effects on pupae

(mosquito) observed in S days at this
concentMtion)

Orconectes limosus

(crayfish) 30 day LC50 mortality 790 (1)

880 (1)




Manganese:

Species Endpoint Concentration (ug/L)
(#listings)

Daphnia magna 21 day ECS50 reproduction 5200(1)

Orconectes limosus 30 day LC50 mortality 3400-3600(1)

(crayfish)

Microhyla carolinensis 7-day LC50 mortality 1420(1)

Vanadium:

Species Endpoint Concentration (ug/L)
(#listings)

Daphnia magna EC50 1800(1)

Microhyla carolinensis 7-day LC50 mortality 250(1)

I I T



